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ABSTRACT 


This  document  begins  with  a brief  report  describing  how  the 
Center  for  Occupational  Research  and  Development  (CORD)  organized  a coalition 
of  organizations  related  to  the  hazardous  materials  industry  to  identify 
required  skills  and  training  for  Hazardous  Materials  Management  Technician 
(HMMT) . CORD  Staff  established  a committee  of  employers,  representatives  from 
labor  organizations  and  associations,  vocational  educators,  and  others  to 
write  the  skill  standard.  The  committee  identified  required  competencies  for 
technicians  in  the  industry;  determined  knowledge,  tools,  and  training 
necessary  for  certification;  compared  certified  to  noncertified  employers; 
established  instructional  qualifications;  and  developed  a method  for 
assessing  and  updating  the  skill  standard  as  technology  changes.  During  phase 
2,  the  standard  was  validated  and  disseminated,  certification  requirements 
were  determined,  and  an  implementation  guide  was  developed.  The  14 -page 
report  is  followed  by  the  following:  skills  and  validation  surveys  and 
responses;  meeting  information;  lists  of  advisory  committee  members  and 
business/industry  and  education  representatives;  marketing  and  publicity 
materials;  newsletters;  articles;  database  of  those  to  whom  the  standard  was 
disseminated;  sample  presentations  made  at  site  visits,  conferences,  and 
meetings;  correspondence;  educational  survey  and  final  report; 
business/industry  questionnaire;  workshop  materials;  project  facts  and 
general  information;  remediation;  revisions;  and  information  on  other  related 
projects.  (YLB) 


Reproductions  supplied  by  EDRS  are  the  best  that  can  be  made 
from  the  original  document. 
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Hazardous  Materials  Management  Skill  Standard 
Final  Project  Report 

Center  for  Occupational  Research  and  Development 


Project  Purpose 

In  1992,  the  Center  for  Occupational  Research  and  Development  (CORD) 
proposed  to  organize  and  manage  a coalition  of  organizations  related  to  the  hazardous 
materials  industry  that  would  identify  skills  necessary  and  the  training  required  for 
Hazardous  Materials  Management  Technicians  (HMMT).  In  identifying  the  skills 
necessary,  CORD  staff  established  and  managed  a coalition  of  employers,  representatives 
from  labor  organizations  and  associations,  vocational  educators,  and  others  affiliated  with 
hazardous  materials  management.  Representatives  from  these  organizations  assembled  as 
a committee  to  accomplish  the  following  objectives  while  writing  the  skill  standard  under 
the  document  development  phase  of  The  National  Skills  Standard  for  Hazardous 
Materials  Management  Technicians  project: 

• identify  required  competencies  for  technicians  in  the  industry; 

• determine  knowledge,  tools,  and  training  necessary  for  certification; 

• compare  certified  to  noncertified  employees; 

• establish  instructional  qualifications;  and 

• develop  a method  for  assessing  and  updating  the  skill  standard  as  technology  changes. 


This  final  report  provides  detailed  information  regarding  the  steps  CORD’s  staff,  industry 
and  educational  representatives,  consultants,  and  third-party  evaluators  took  during  phase 
one  in  the  development  and  writing  of  The  National  Skills  Standard  for  Hazardous 
Materials  Management  Technicians  document  and  during  the  validation  and  verification 
phase  while  completing  follow-up  activities. 


Development  of  National  Skill  Standard 

The  professional  staff  at  CORD  coordinated  the  development  of  a skill  standard 
for  technicians  who  handle  hazardous  materials  and  waste.  Project  director  James  Johnson 
assembled  a team  of  independent  consultants  to  provide  the  CORD  staff  with  technical 
and  evaluatory  assistance  throughout  the  program  and  to  serve  as  integral  members  of  the 
project  team.  To  achieve  project  activities,  the  CORD  staff,  consultants,  and  a national 
advisory  committee  were  assembled  to  guide  the  project. 
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Hazardous  Materials  Management  Technology 
Skill  Standard  Project 


National  Advisory  Committee  Membership 


Industry 

13 

Consultant/Remediation 

7 

Municipal 

2 

Unions 

3 

Societies 

6 

Government 

2 

Military 

3 

Colleges  (Two-  and  Four-Year) 

13 

Table  1 


The  advisory  committee  represented  both  large  and  small  companies  and 
businesses,  as  well  as  government,  labor,  professional  societies,  and  education.  Selected 
members  of  the  advisory  committee  served  on  two  subcommittees:  one  of  them 
responsible  for  evaluating  the  certification  requirements  for  HMMT;  the  other,  for 
developing  occupational  titles.  The  general  advisory  committee’s  role  was  to  provide 
advice  and  guidance  for  the  project,  and  aid  in  the  development  of  job-level  descriptions  of 
the  skills  and  behaviors  needed  by  HMMT  employees.  The  committee,  including 
representatives  of  various  regulatory  agencies,  provided  different  viewpoints.  The 
composition  of  the  HMMT  advisory  committee  is  shown  in  Table  1. 


HMMT  Skill  Standard  Background 

The  stated  goal  of  the  project,  as  given  in  the  proposal  document,  is  to  “organize 
and  manage  a coalition  of  organizations  related  to  the  hazardous  materials  industry,  which 
will  identify  the  skills  necessary  and  the  training  required  for  hazardous  materials 
management  technicians  (HMMT).”  According  to  the  proposal  and  to  achieve  this  goal, 
the  following  activities  were  to  be  accomplished: 

1.  research  businesses  and  industries  involved  in  hazardous  materials  management 

2.  form  a coalition  of  participants  in  the  project 

3.  select  and  empower  a technical  committee  including  business,  education,  and  labor 
leaders 

4.  design,  through  a participative,  iterative  process,  a model  for  a skill  standard  in  the 
industry 

5.  devise  a method  for  assessing  and  evaluating  the  model 

6.  promote  a process  for  maintaining  and  updating  skill  standard 

7.  secure  an  independent  third-party  evaluator  to  conduct  a summative  evaluation  of  the 
project 


In  achieving  the  first  two  activities,  CORD  project  team  members  interviewed 
more  than  150  technicians,  employers,  consultants,  and  educators  who  are  actively 
involved  with  hazmat.  The  staff  also  conducted  site  visits  to  various  locations  (see 
Appendix.).  Dr.  Jerry  Riehl  and  Mr.  Robert  Bear,  P.E.,  were  chosen  as  consultants  who 
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selected  appropriate  businesses  and  industries  that  should  be  represented  in  the  advisory 
committee. 

To  accomplish  activities  three  and  four,  the  technical  advisory  committee  met  to 
discuss  a list  of  possible  job  titles  and  tasks.  The  committee  arbitrarily  categorized 
HMMTs  into  four  occupational  groups  according  to  the  area  in  which  the  worker  is 
employed.  These  categories  include  the  following: 

• Remediation:  This  area  involves  cleaning  up  contaminated  outdoor  sites  such  as 
Superfund  sites  or  leaky,  underground  petroleum  tanks  at  gas  stations  and  nuclear 
facilities. 

• Transport,  treatment,  storage,  and  disposal  (TTSD):  This  includes  the  work  done 
within  companies  like  oil  refineries,  chemical  process  industries,  municipal  waste 
treatment  facilities,  even  local  manufacturers,  and  disposal  locations  such  as 
incinerators. 

• Regulations:  This  includes  technicians  who  specialize  in  applying  regulations  set  by 
EPA,  OSHA,  and  state  regulatory  groups. 

• Laboratory/Analytical:  This  includes  those  who  work  in  laboratory  facilities.  Their 
principal  job  tasks  relate  to  collecting,  testing,  and  analyzing  contaminated  soil,  air, 
and  liquid  samples. 

The  committee,  going  on  previous  experience,  estimated  that  80  percent  to  90  percent  of 
tasks,  skills,  and  knowledge  would  be  identical  for  all  four  groups. 

The  committee  directed  that  a skill  standard  for  HMMTs  must  include  all  the 
topics  identified  by  OSHA  training  requirements  (i.e.,  a person  employed  as  an  HMM 
technician  must  be  certifiable  according  to  OSHA  requirements).  Also,  regional  variations 
affecting  the  skills  expected  of  an  HMM  technician  must  be  considered,  (i.e.,  an  HMM 
technician  employed  in  Rorida  might  need  to  know  skills  for  employment  at  a petroleum 
company.  Whereas  someone  employed  at  a nuclear  cleanup  site  will  need  different  skills). 

To  accomplish  activity  five,  third-party  evaluators  were  included  in  the  project 
planning  process  and  maintained  ongoing  communication  with  the  project  director.  Third- 
party  evaluators  were  responsible  for  writing  three  evaluation  reports:  two  formative  and 
one  summative.  The  two  formative  reports  were  to  be  used  for  midcourse  adjustments.  In 
addition  to  the  formative  reports,  updates  to  those  in  the  industry  were  provided  in  the 
way  of  a newsletter.  Skill  Standard  Report.  Three  issues.  Volume  1,  Numbers  1 and  2, 
and  Volume  2 Number  1,  were  produced  and  mailed  to  nearly  1,000  representatives  of 
industry  and  education  (see  Appendix). 

To  determine  appropriate  ways  to  accomplish  activity  six,  a certification 
subcommittee  was  formed  and  met  in  July  1994.  They  outlined  steps  that  would  help  to 
maintain  and  update  the  standard  over  time.  Subcommittee  recommendations  included: 

• Training  programs  should  be  accredited  by  an  organization  consisting  of  educational 
providers.  These  may  include  conventional  public  schools,  private  schools,  and 
consulting  agencies. 

• A certification  program  for  individuals  graduating  from  accredited  programs  also 
should  be  implemented.  Certification  programs  may  be  operated  by  different  agencies, 
but  professional  societies  would  be  a typical  choice. 
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• Specialty  certifications  also  should  be  made  available  for  subsets  of  the  hazardous 
materials  management  industry. 

• The  skill  standard  must  be  the  basis  for  any  certification  program.  Assessment  of 
individual’s  skills  can  be  accomplished  by  a comprehensive  test  but  must  also  contain 
some  performance-based  items. 

• Certification  should  be  directed  toward  “job-entry”  skills.  A degree  should  not  be  a 
requirement  for  certification. 

• Periodic  recertification  and  assessment  should  be  built  into  the  program. 

• A continuing  education  requirement  should  be  incorporated  in  the  recertification 
process. 

Additional  steps  taken  to  achieve  activity  number  six  include  the  development  of  a 
database  with  information  from  schools  with  HMM  programs.  The  database  included: 
school  information-contact  name,  address,  phone;  program  information-type,  length, 
degree  or  certificate;  course  information-course  title,  length,  and  so  on;  and  textbook 
information-description  of  book  used  for  each  course  in  the  program.  To  date,  data  from 
approximately  twenty  schools  have  been  entered.  This  activity  was  terminated  when 
Partnership  for  Environmental  Technology  Education  (PETE)  received  funding  from  the 
National  Science  Foundation,  which  was  part  of  their  plan. 

Implemented  as  part  of  activity  six,  professional  societies  related  to  the  control  of 
hazardous  materials  or  environmental  issues  participated  in  the  project.  They  include: 
National  Environmental  Health  Association  (NEHA),  National  Environmental  Training 
Association  (NETA),  National  Association  of  Environmental  Professionals  (NAEP), 
Hazardous  Materials  Control  Resources  Institute  (HMCRI),  the  Partnership  for 
Environmental  Technology  Education  (PETE),  the  Institute  for  Hazardous  Materials 
Managers  (IHMM)  and  the  Academy  of  Hazardous  Materials  Managers  (AHMM). 

The  primary  purpose  of  activity  seven  was  to  secure  an  evaluator.  Dr.  Jerry  Riehl 
worked  on  the  project  until  June  1994.  Riehl  constructed  the  first  formative  report,  and 
, because  of  health-related  problems,  Ms.  Jean  Drevdahl  replaced  him  as  project  evaluator. 
Drevdahl  completed  the  second  formative  evaluation  and  a summative  report. 

Project  Process 

To  expand  the  task  list,  the  subcommittee  suggested  a survey  of  practitioners.  In 
response,  several  committee  members  and  others  provided  job  descriptions  for 
employment  categories  grouped  under  the  broad  title  of  HMMT.  An  activity  journal  to 
record  job  functions  for  which  they  were  responsible  during  a typical  day,  as  well  as 
weekly,  monthly,  and  annual  tasks  was  distributed  to  more  than  100  employed  technicians. 
Fifty  responses  were  returned.  The  activities  listed  in  the  journals  and  task  statements  from 
job  descriptions  were  used  to  draw  up  a lengthy  outline.  The  task  statements  in  the  outline 
were  grouped  and  a critical  verb  was  associated  with  each  statement.  This  outline  became 
the  main  discussion  topic  at  three  regional  focus  group  meetings  where  participants  were 
asked  to  verify  or  change  the  verb  given  in  each  statement  and  to  rate  each  statement 
according  to  three  levels  of  priority. 

A draft  survey  instrument  was  pilot-tested  at  the  April  1994  focus  group  meeting 
in  New  Orleans.  A modified  Delphi  technique  was  used  for  this  exercise.  Participants 
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joined  groups  corresponding  to  the  four  major  areas  of  HMMT.  Each  group  reviewed  the 
survey  and  deleted  tasks  not  performed  in  that  specialty  area.  If  the  verbs  describing  the 
task  were  inappropriate,  other  verbs  were  selected.* 

After  the  activities  were  verified  for  accuracy,  they  were  classified  according  to 
importance.  All  information  was  later  formatted  into  a questionnaire,  a draft  of  which  was 
reviewed  and  modified.  A revised  draft  survey  was  mailed  to  all  individuals  attending  the 
July  17,  1994  meeting  in  Waco,  Texas.  Committee  members  sent  a copy  of  the  draft  to  a 
small  group  of  individuals  in  their  geographical  areas  to  review,  comment,  and  suggest 
changes  to  the  survey  to  check  its  completeness  prior  to  general  dissemination.  The 
information  obtained  from  this  step  was  returned  to  NEHA^  on  August  1,  1994.  NEHA 
incorporated  these  changes  into  the  final  survey,  which  was  mailed  out  August  14,  1994 
(see  Appendix). 

A second  subcommittee  meeting  was  held  in  Hagerstown,  Maryland,  at  which  time 
a second  draft  of  the  survey  was  used  to  ensure  the  accuracy  of  the  HMMT  skills.  Then, 
changes  were  integrated  into  the  survey  to  be  used  at  a regional  meeting  in  Fort  Worth, 
Texas.  At  this  meeting,  the  advisory  committee — grouped  for  discussion  according  to  the 
four  occupational  groups  identified  earlier  (remediation,  TTSD,  regulations, 
laboratory) — ^studied  modified  versions  of  the  task/activity  outline  and  made  further 
changes. 

The  recommendations  resulting  from  the  Fort  Worth  (held  June  1994)  advisory 
committee  meeting  included  the  conversion  of  the  task/activity  outline  into  a 
survey — ^NEHA  subcontracted  to  design,  distribute,  collect,  and  accumulate  data  from  this 
survey — ^to  be  distributed  to  large  numbers  of  employers  for  validation.  All  skill  standard 
advisory  committee  members  and  members  of  NEHA,  NAEP,  HMCRI,  and  NETA 
received  copies  of  the  skill  standard  survey.  Each  of  these  societies  cooperated  in  mailing 
the  survey  to  their  membership.  In  addition,  students  from  PETE  schools  in  three  regions 
of  the  country  conducted  phone  interviews  with  potential  HMMT  employers  to  determine 
their  specific  needs.  The  goal,  to  obtain  200  completed  surveys,  and  240,  or  20.9  percent 
of  the  mailed  surveys,  was  obtained.  The  survey  review  team  met  to  analyze  the  returned 
information. 

An  additional  subcommittee  was  formed  to  consider  the  certification  and 
assessment  of  individuals  against  the  standard.  This  committee  was  formed  and  met  in 
August  1994,  at  which  time  they  made  several  recommendations: 

1.  HMMT  training  programs  measured  against  the  skill  standard  should  be  accredited  by 
an  organization  consisting  of  educational  providers.  The  requirements  would  include 
items  like  teacher  qualifications,  facilities,  lab-to-lecture  ratio,  hours  of  instruction,  and 
so  on. 

2.  A certification  program  for  those  graduating  from  accredited  programs  should  be 
implemented.  These  programs  should  be  operated  by  different  agencies  such  as 
professional  societies.  A comprehensive  certification  for  a “general”  HMMT  should  be 
maintained  by  a technician-oriented  organization. 


' Explain  the  process. 

^ NEHA  was  subcontracted  by  CORD  for  this  part  of  the  project. 
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3.  Specialty  certifications  should  be  made  available  for  subsets  of  the  hazardous  materials 
management  industry;  for  instance,  in  nuclear  technology. 

4.  The  skill  standard  should  be  the  basis  for  any  certification  program.  Individual  skills 
should  be  assessed  by  a comprehensive  test,  but  should  also  contain  some 
performance-based  skills,  which  could  be  assessed  while  a student  is  enrolled  in  an 
accredited  program. 

The  advisory  committee  agreed  that  certification  should  be  directed  toward  “job-entry” 
skills;  a degree  should  not  be  a requirement  for  certification  (group  opinion).  Periodic 
recertification  and  assessment  should  be  built  into  the  program.  A continuing  education 
requirement  should  be  incorporated  in  the  recertification  process. 

A project  team  meeting  was  planned  for  September  1994  at  the  NEHA  offices  in 
Denver,  Colorado,  to  evaluate  the  data  returned  from  the  survey  and  to  condense  the 
information  into  one  of  the  formats  suggested  by  the  Department  of  Education.  Although 
this  evaluation  process  took  a considerable  amount  of  time  and  effort,  it  provided  an 
excellent  way  of  secure  the  accuracy  and  completeness  of  the  questionnaire. 

In  October  1994,  the  HMMT  skill  standard  was  disseminated  during  a workshop 
in  Waco,  Texas,  to  representatives  of  twenty-five  colleges.  Approximately  half  of 
attendees  had  hazmat  programs  but  wanted  to  ensure  their  curriculum  contained  job  tasks 
listed  in  the  skill  standard.  The  other  colleges  were  interested  in  starting  hazmat  programs 
and  wanted  their  curricula  to  meet  the  skill  standard.  The  workshop  was  intended  to  help 
educators  design  strategies  to  integrate  the  standard  in  their  program  development. 
Industrial  experts  involved  in  the  design  of  the  standard  made  presentations  and  worked 
with  the  educators  to  formulate  methods  of  measuring  existing  HMMT  programs  against 
the  standard  and  of  establishing  new  HMMT  programs. 

Workshop  participants  toured  three  different  industries  located  in  Waco  that 
employ  HMMTs:  Allergan,  Marathon  Power  Technologies,  and  Plantation  Foods. 
Afterward,  participants  compared  occupational  similarities  and  differences.  Workshop 
participants  were  able  to  validate  the  skills  and  tasks  listed  in  the  skill  standard  by 
observing  the  HMMTs  at  each  of  the  worksites  and  comparing  job  functions  to  the 
standard. 

Validation  and  VeriHcation 

A first  draft  of  the  hazardous  materials  management  technician  skill  standard  was 
completed  by  October  1994.  After  the  standard  was  published  in  1994,  additional  work 
was  needed  in  others  areas.  CORD’s  staff  developed  goals  for  four  areas  concerning  the 
standard:  validation,  dissemination,  certification,  curriculum  design  and  development 
issues.  Additional  funding  and  time  were  requested  and  granted  to  complete  these  goals 
under  phase  two. 

Validation 

• Goal  1:  Validate  and  refine  the  standard  determined  in  phase  one 

During  phase  two  of  the  project,  the  first  goal  was  to  validate  and  refine  the 
content  of  the  HMMT  skill  standard  by  surveying  industries  that  employ  HMMTs. 
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To  complete  this  process,  two  surveys  were  developed  and  distributed  (see  Appendix). 

One  went  to  PETE  schools  to  determine  if  they  were  teaching  the  job  functions  listed  in 
the  skill  standard.  A second  survey,  developed  by  Robert  Bear,  P.E.,  Chair  of  the  HMMT 
skill  standard  advisory  committee,  went  to  the  industrial  population  employing  HMMTs: 
The  survey  included  thirteen  job  functions  listed  in  the  skill  standard  and  asked 
respondents  to  evaluate  the  frequency  of  each  job  function. 

NETA  sent  approximately  5,000  industrial  surveys  to  environmental  managers 
listed  in  a Linton  database.  Five  hundred  surveys  were  sent  to  the  membership  of  NAEP. 

A total  of  373  surveys  were  completed  and  received  by  the  April  30, 1995  deadline.  Bear 
and  Gayle  Bowles-Haecker,  CORD,  analysed  the  data,  and  conclusions  were  presented  at 
a meeting  in  Orlando,  Florida,  in  January  1996. 

These  conclusions  were  also  presented  in  an  unpublished  article  written  by  Bear 
The  article,  “Soft  Skills  ” — What  Employers  Are  Looking  for  in  Employees,  highlights  the 
skills  identified  by  industry  as  the  most  important  skills  an  HMMT  should  possess  upon 
entering  the -workforce.  The  responses  reaffirmed  that  skills  associated  with 
environmental  technology  were  necessary,  but,  surprisingly,  skills  like  communication, 
computer  knowledge,  team-  work,  and  writing — functions  known  as  “soft”  skills — ranked 
high.  Figure  1 shows  how  manufacturing,  service,  and  public  business/industry  (labeled 
All)  ranked  on  a scale  of  0 to  5 the  importance  of  skills  represented  while  carrying  out 
environmental  technician  occupational  responsibilities.  Those  surveyed  were  asked  to 
respond  to  thirteen  job  functions  industry  representatives  indicated  they  want  entry-level 
hazardous  materials  technicians  to  perform  (identified  by  numbers  on  chart).  These  skills 
have  been  identified  in  the  skill  standards. 

In  addition  to  helping  business,  the  standard  is  helping  educators  transition  from 
paper  and  pencil  testing  methods  into  more  hands-on  methods  by  listing  specific 
competencies  and  skills  that  should  be  mastered  upon  completion  of  a program.  This  form 
of  assessment  allows  educators  to  see  that  students  can  apply  concepts  to  real-world 
situations.  Some  of  the  methods  being  used  include  keeping  a portfolio,  working  in  teams, 
working  on  semester-long  projects,  and  so  on.  The  assessment  process  includes  mastery  of 
elements  from  both  the  SCANS  and  skill  standard  mastered  prior  to  certification, 
compliance,  or  degree. 


HMMT  Skill  Ranking  by  Industry 
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Figure  1 

1 . Select  and  use  appropriate  PPE  and  respiratory  equipment 

2.  Collect,  prepare,  document,  and  ship  samples  for  analysis 

3.  Transport  and  store  hazardous  materials  and  waste 

4.  Operate  treatment  and  disposal  systems 

5.  Mathematics  background 

6.  Science  background 

7.  Physics  background 

8.  Computer  applications  background 

9.  Comprehension  of  written  materials 

10.  Communicate  thoughts,  ideas,  information 

11.  Apply  statistical  quality-control  techniques  to  situations 

12.  Work  and  communicate  as  a team  member 

13.  Evaluate  sample  data 

14.  Safely  handle  hazardous  materials  and  waste 

15.  Respond  to  emergency  situations 

16.  Operate  equipment 

17.  Identify  and  label  hazardous  materials  and  waste 

Partial  completion  of  the  academic  survey  was  headed  by  Jean  Drevdahl.  The 
purpose  of  the  survey  was  to  determine  if  the  schools  with  HMMT  programs  covered  the 
fourteen  job  functions  and  supporting  job  tasks  in  the  skill  standard.  Each  respondent 
rated  these  items  on  a Likert  scale  with  a one  (1)  representing  “the  student  would  have  a 
basic  knowledge  of  this  task”  to  a five  (5)  representing  “the  student  has  mastered  this 
particular  skill.”  Two  hundred  forty  surveys  were  mailed  to  seventy-eight  PETE  schools 
with  any  components  of  an  HMMT  program;  fourteen  schools  responded.  (See  Appendix 
for  summative  report.) 

Dissemination 

• Goal  2:  Disseminate  a draft  of  the  standard  to  educators  and  professionals  in  the 
field  of  HMMT. 

The  second  goal  of  phase  two  was  to  disseminate  the  standard  to  educators  and 
professionals  in  the  HMM  field  and  request  feedback  on  the  contents.  Three  dissemination 
meetings  were  held:  Waco,  Texas,  October  3-4, 1994;  Gainesville,  Florida,  April  27-28, 
1995;  and  Washington,  D.C.,  June  14,  1995.  Advisory  committee  members  attending 
these  meetings  obtained  presentation  materials  developed  by  team  members  who  covered 
the  progress  of  the  HMMT  skill  standard  grant.  These  materials  were  presented  at 
seminars  and  conferences,  which  was  an  effective  way  to  increase  participation  of 
committee  members,  distribute  information,  and  minimize  expense.  Team  members  made 
these  presentations  at  the  following  meetings; 

1995  Location  Organization 

Jan  20-21  Raleigh,  NC  SEPETE 

Jan  26-27  Charleston,  SC  EPA  Seminars 
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Mar  3-4  Washington,  DC 
Mar  20-2 1 Cedar  Rapids,  lA 

Apr.  3-5  Austin,  TX 

May  4-5  Portland,  OR 

May  22-23  Berkley,  WV 

Jun.  19  Cedar  Rapids,  lA 

Jul.  14  Orlando,  FL 


Critical  Issues 
NC  PETE 
P^  Roundtable 
NW  PETE 
DOE/IUOE 
Fellows  Meeting 

Southern  Regional  Education  Board 


To  increase  the  distribution  of  the  skill  standard,  2,007  copies  were  mailed  to 
companies,  individuals  in  university  departments  of  education,  trade  and  professional 
organizations,  publications,  and  deans  of  two-  and  four-year  colleges.  The  document  was 
distributed  geographically  to  cities  where  PETE  has  offices:  Northwest  PETE  received 
485  copies.  North  Central  PETE  received  282  copies.  Northeast  PETE  received  325 
copies.  Western  PETE  received  59  copies.  South  Central  PETE  received  377  copies,  and 
Southeast  PETE  received  152  copies. 

To  get  feedback  on  the  standard  and  to  maintain  and  update  the  contents, 
presentations  were  made  at  various  community  college  meetings — two  PETE  meetings 
and  two  semiannual  National  Coalition  of  Advanced  Technology  Centers  (NCATC) 
meetings.  Jim  Johnson,  project  director,  presented  the  HMMT  skill  standard  at  the 
semiannual  National  Tech  Prep  Network  (NTPN)  meeting  in  Baltimore,  Maryland.  With 
assistance  from  project  consultant  Robert  L.  Bear,  P.E.,  Johnson  presented  the  skill 
standard  document  at  the  annual  NTPN  meeting  in  Minneapolis,  St.  Paul,  Minnesota. 

Both  of  these  presentations  allowed  secondary  and  postsecondary  schools  to  learn  about 
the  skill  standard  and  emphasized  the  importance  of  a solid  science  foundation  for  students 
who  are  interested  in  hazmat  as  a career,  as  noted  in  the  standard.  Approximately  200 
individuals  attended  these  presentations. 

In  addition  to  presentations  and  conference  exhibits,  two  articles  were  written, 
submitted,  and  published  (see  Appendix).  They  include:  “The  Development  of  a Skill 
Standard  for  Hazardous  Materials  Management  Technology  Technicians”  by  Jim  Johnson 
and  Robert  Bear,  P.E.,  published  in  the  January/February  1995  edition  of  the  Journal  of 
Environmental  Health,  and  “Connecting  Industry  With  Education:  Skill  Standard  for 
Hazardous  Materials  Management  Technicians”  by  Gayle  Haecker,  published  in  the 
summer  1995  edition  of  ATEEC  News. 


Certification 

• Goal  3:  Determine  certification  requirements  for  HMMTs  to  be  employable  in 
their  industry. 

A certification  subcommittee  was  formed  and  met  during  phase  one  to  plan  for 
work  to  be  completed  during  phase  two.  The  questions  as  to  whether  the  field  needs 
program  accreditation,  certification  of  instructors,  or  certification  of  students  are  still 
unanswered.  A survey  to  representatives  working  in  the  environmental  health  and  safety 
field  identified  over  fifty-seven  certifications,  but  questions  remain  as  to  the  advantages 
and  value  of  so  many  programs.  Discussing  the  issues  of  environmental  technician 
accreditation  and  certification  was  key  to  phase  two  of  the  HMMT  skill  standard  project. 
Members  of  the  PETE  Board  of  Directors  stepped  forward  to  recommend  to  member 
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schools  and  organizations  the  implementation  of  the  skills  standard,  which  has  led  to  a 
national  accrediting  program  for  associate  degree  programs  based  on  the  skill  standard. 

Further  Work 

In  terms  of  certification,  a program  for  trained  technicians  is  needed,  phase  two 
solicited  several  professional  societies  offering  certification  programs  to  incorporate  the 
skills  standard  into  their  technical  certification  progr^s.  In  the  first  steps  of  implementing 
the  standard  into  these  programs,  the  CORD  staff  developed  a taskforce  to  determine  the 
requirements  for  individual  certification  and  program  accreditation.  Rick  Richardson, 
NETA;  Reggie  Moore,  NEPA;  and  Doug  Feil,  Kirkwood  Community  College 
representing  PETE,  established  a plan  to  complete  this  goal. 

The  taskforce  met  July  28, 1995  in  Reno,  Nevada,  to  develop  criteria  for 
certification  of  HMMTs  and  accreditation  of  academic  training  programs.  They  defined 
certification  as  the  recognition  of  demonstrated  competency  of  an  individual. 

Accreditation  was  defined  as  the  recognition  of  a program  that  meets  standards  and 
criteria  established  by  a peer  group.  Additionally,  some  of  the  key  elements  of  a successful 
certification  program  were  listed  to  include: 

1.  Buy-in  from  the  customers  (employers  and  trade  and  professional  organizations), 

2.  Certification  must  be  voluntary, 

3.  Certification  will  include  an  ongoing  evaluation  and  assessment  of  the  program 
elements, 

4.  The  certification  program  will  be  validated  by  peer  review, 

5.  Certification  will  be  composed  of  a written  and  a practical  component,  and 

6.  The  program  will  be  exportable  and  duplicated  with  appropriate  modifications  for  ???? 

At  this  meeting  a tentative  model  for  the  certification  and  accreditation  programs 
was  discussed.  An  update  of  their  progress  was  presented  at  regional  PETE  meetings  in 
fall  1995.  At  the  close  of  the  project,  certification  continues  to  be  an  issue.  Too  few 
industrial  representatives  have  caught  on  to  the  need  for  certification.  At  a meeting  in 
Denver,  Colorado,  in  early  1996,  NEHA  representatives  showed  their  technician 
certification  exam,  which  was  based  on  the  skill  standard.  At  that  time,  they  expressed  the 
most  important  criterion  for  certification:  two  years  of  occupational  experience.  This 
requirement  would  be  changed  if  the  student  had  completed  a two-year  AS  program  from 
a PETE-accredited  program. 

Curriculum  Design  and  Development  Issues 

• Goal  4:  Develop  a curriculum  framework  and  guide  that  integrate  and  include 
the  standard,  as  well  as  necessary  academics  for  materials  in  the  sciences 
supporting  HMMT  programs. 

A fourth  goal  was  to  look  at  the  feasibility  of  creating  a curriculum  to  be  used  in 
HMMT  programs.  Team  members  developed  real-world  scenarios  that  could  be  used  by 
schools  to  bring  a realistic,  hands-on  approach  to  an  HMMT  program.  In  addition,  PETE 
is  working  with  IN-TELE-COM  on  a project  called  “Preserving  the  Legacy”  to  develop 
community  college-level  textbooks  and  training  materials  for  use  in  the  environmental 
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management  area.  Howard  Guyer,  an  advisory  committee  member  and  a Western  PETE 
member,  is  chairing  the  development  of  the  textbooks. 

Johnson  and  other  CORD  staff,  Steve  Fenton  of  Scott  Community  College,  and 
Doug  Fell  of  Kirkwood  Community  College  developed  definitions,  competencies,  and 
curriculum  guidelines  for  the  HMMT  skill  standard.  During  the  July  29,  1995,  meeting  of 
what  the  desired  outcomes  were  reviewed.  These  guidelines  included: 

• clarifying  the  level  of  competency  expected  of  the  HMMT  upon  completion  of  a 
training  program, 

• developing  a potential  career  path  beginning  in  middle  school  and  continuing  through 
high  school  and  junior  college, 

• defining  a training  curriculum  for  individuals  who  are  unemployed  by  using  the  Tech 
Prep  Bridge  program  available  at  many  of  the  community  colleges,  and 

• developing  an  understanding  of  the  connection  between  compliance-based  training  and 
the  skill  standard. 

An  implementation  guide  has  been  written  to  give  educators  a step-by-step 
resource  book  with  information  about  the  development  of  the  standard  and  the  way  it 
affects  curriculum  development  and  employment.  This  guide  was  written  to  ensure  the 
maintenance  and  updating  of  the  HMMT  skill  standard. 

Defining  Skill  Standards:  Concluding  Comments 

Almost  three  and  a half  years  later,  CORD  has  met  the  designated  responsibilities 
in  developing  the  National  Voluntary  Skills  Standard  for  Hazardous  Materials 
Management  Technology.  Project  successes  include  bringing  together  business  and 
education  to  agree  on  detailed  job  functions  and  knowledge  as  needed  by  an  HMMT.  But, 
in  areas  affected  by  the  standard — education  and  workplace — ^it  was,  and  still  is,  difficult 
to  get  representatives  to  see  the  importance  of  voluntary  occupational  standards  over 
federal  regulatory  and  state  licensing  requirements.  After  all,  they  are  voluntary,  making 
them  difficult  to  enforce — even  if  it  is  for  the  good  of  the  company  and  students.  Now  that 
the  standard  has  been  developed,  the  implementation  is  in  the  hands  of  educators  and 
business/industry.  Even  though  voluntary,  it  allows  educators  a tool  in  developing 
curricula  and  allows  employers  the  opportunity  to  hire  more  qualified  technicians. 

The  HMMT  standard  was  written  to  provide  occupationally  specific  job  functions 
to  those  working  in  hazardous  material  fields.  If  the  standard  were  to  be  rewritten,  the 
CORD  staff  suggests  focusing  on  a broader  occupational  category,  for  example 
environmental  technology  with  hazmat  falling  somewhere  under  the  umbrella.  Focusing  on 
one  occupational  area  would  have  allowed  staff,  advisory  committee  members,  and  third- 
party  evaluators  to  narrow  the  focus  of  skills  and  provide  more  detailed  information.  This 
broader  focus  also  presented  problems  to  those  interpreting  the  skills.  While  researching 
to  write  the  standard,  the  staff  discovered  a variety  of  definitions  for  a hazardous  materials 
technician.  This  posed  a problem  regarding  the  level  of  understanding  by  the  technician 
and  occupational  tasks  performed.  For  example,  some  worksites  define  a hazmat 
technician  as  the  person  who  physically  cleans  a contaminated  site;  others  define  it  as  one 
who  designs  the  cleanup  process  and  passes  it  to  the  cleanup  crew.  Staff  and  committee 
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members  decided  to  write  the  standard  for  a technician  who  has  a completed  two-year 
degree  program — someone  with  a certain  level  of  expertise.^ 

And,  that  presented  another  problem:  business/industry  and  compliance  of 
regulatory  standards.  In  keeping  current  on  employee  training  and  regulatory  standards, 
business  typically  sends  employees  through  quick,  remedial,  OSHA-approved  courses. 
Because  the  standard  was  written  for  a technician  with  an  associate’s  degree  and  a greater 
depth  of  understanding,  business/industry  may  fmd  variations  in  what  the  job  functions  say 
and  what  employees  are  actually  doing  in  the  workplace.  That’s  what  makes  any  follow-up 
to  the  standards  so  important.  At  some  point  in  a technicians  career,  these  skills  will  be 
applicable.  Because  business/industry  representatives,  in  our  survey,  agreed  that 
graduates  are  lacking  necessary  occupational  skills,  those  same  skills  cited  in  the  HMMT 
standard,  more  importance  may  be  placed  on  voluntary  standards. 

To  date,  not  all  business/industry  representatives  see  the  importance  of  voluntary 
skill  standards,  but  educators  are  finding  they  are  beneficial  in  curriculum  development. 
Many  programs  around  the  United  States'^  are  turning  to  standards  in  developing  curricula 
that  will  be  relevant  to  what  employers  want  in  graduates.  For  example,  the  Hazardous 
Materials  Training  and  Research  Institute  (HMTRI)  provides  short-term  training,  train- 
the-trainer  programs,  and  hazmat  technology  associate  degree  and  correspondence  study 
programs.  In  developing  their  programs,  the  skill  standard  document  was  beneficial. 

How  Skill  Standards  Are  Being  Used^ 

Integrated  System  for  Workforce  Education  Curricula 

Skill  standards  are  playing  an  important  role  in  curriculum  development.  A project 
using  the  standards  to  link  work  and  education  in  a meaningful  and  systematic  manner  is 
currently  underway.  Its  primary  goals  are  to  integrate  academic  and  vocational  education 
in  a curriculum  framework  for  grades  nine  through  fourteen,  and  to  develop  a process 
through  which  educators  can  elaborate  upon  the  framework  to  fit  it  to  the  needs  and 
strengths  of  their  schools.  The  project,  called  an  Integrated  System  for  Workforce 
Education  Curricula  (ISWEC),  is  at  the  center  of  a dialogue  among  the  member  states  of 
the  multi-state  consortium,  whose  representatives  have  played  a key  role  in  shaping  the 
project. 

The  ISWEC  project  has  compiled  thirty-four  standards®  used  nationwide,  including 
the  HMMT  skill  standards,  to  develop  a comprehensive,  integrative  framework.  The 
project  is  also  developing  and  refining  a process  for  using  standards  to  develop  curricula. 


^This  was  not  stated  in  the  standard. 

Other  sites  include:  Scott  Community  College,  Springfield  Technical  Community  College,  Delta 
College, 

^ Skill  Standards  are  the  base  for  the  ISWEC  project.  For  more  information,  contact  Dr.  Ruth  Loring  at 
800-972-2766. 

^Standards  have  been  developed  by  various  national  groups  representing  the  academic  disciplines  as  well 
as  some  state  groups.  The  national  groups  include  the  American  Association  for  the  Advancement  of 
Science,  the  National  Science  Teachers  Association,  the  National  Council  of  Teachers  of  Mathematics, 
and  many  others.  Workforce  standards  have  been  developed  under  the  auspices  of  the  National  Skill 
Standards  Board.  General  employability  standards  have  come  from  SCANS  and  High  Performance 
Workplace  behaviors  tentatively  identified  in  the  National  Job  Analysis  study. 
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The  basic  premise  of  ISWEC  is  that  standards  must  be  examined  and  integrated. 
The  ISWEC  team  has  collected  7800  elements  - the  skills,  attitudes,  and  knowledge  cited 
in  the  workforce  or  skills  standards,  in  academic  standards,  and  in  general  employability 
skill  standards.  These  elements  have  been  used  to  develop  Integrated  Curriculum 
Standards^  (ICS).  Then  ISWEC  organizes  ICSs  in  such  a way  that  benchmarks,  guidelines, 
and  rubrics  to  support  authentic  assessment  are  incorporated. 

Although  teachers  have  a vital  role  in  curriculum  planning,  employers  should  also 
have  a voice  in  this  activity.  But  for  teachers  and  administrators  who  are  already  overtaxed 
to  find  the  time  and  resources  to  identify,  recruit,  and  work  with  employers  is  an  almost 
overwhelming  task.  This  is  where  the  ISWEC  project  can  help.  By  providing  a framework 
based  on  the  interests  of  representative  groups  from  academic  disciplines  as  well  as 
business  and  industry,  the  project  allows  local  educators  and  individual  teachers  to 
develop  programs  more  closely  suited  to  their  local  needs  and  strengths. 


^An  ICS  is  a statement  of  expectation  for  performance  that  integrates  workforce  competencies,  academic 
content,  and  employability  standards. 
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Site  Visits 


Site 

Date 

Staff  Member 

Dallas  Ft- Worth  Sectional 
American  Chemical  Society 
meeting 
Dallas,  TX 

January  20,  1994 

Woody  Baker 

EG&G  of  Florida 
Cape  Canaveral,  FL 

August  14,  1994 

Staff  member 

Wright-Patterson  Air  Force 
Base 

September  9,  1994 

Tupperware 
Orlando,  FL 

September  14,  1994 

Staff  member 

Kelly  Air  Force  Base 
Kelly  Air  Force  Base,  TX 

September  14,  1994 

Jim  Johnson 

Marathon  Power 
Technologies 
Waco,  TX 

September  21,  1994 

Staff  member 

Plantation  Foods,  Inc. 
Waco,  TX 

September  27,  1994 

Staff  member 

Glace  & Radcliffe  and 
Associates,  Inc. 
Maitland,  FL 

September  29,  1994 

Staff  member 

Allergan,  Inc. 
Waco,  TX 

September  30,  1994 

Staff  member 

Sherwin-Williams  Company 
Waco,  TX 

October  25,  1993 

Staff  member 

PDG  Environmental,  Inc. 
Titusville,  FL 

November  8,  1993 

Staff  member 

3M 

Austin,  TX 

November  12,  1993 

Staff  member 

Radian  Corporation 
Austin,  TX 

November  12,  1993 

Staff  member 
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-0- 


n. Indirect 
Expense 


a.  Type  of  Rate  (Place  "X"  in  appropriate  box) 

Q Provisional 

□ Predetermir^ 

□ FmI 

□ Fixed 

b.  Rate 

c.  Base 

d.  Total  Amount 

1 e.  Federal  Share 

24.5% 

280,230 

65,807 

1 48,704 

leoisJaD  n • miurmaaun  rfjou/r^  oy  reoera#  sponsoring  agency  in  compliance  with  governing 

° ■ Indirect  costs  over  the  grant  period  were  charged  at  the  following 
rates  for  the  following  periods:  22.2%  Final  rate  for  costs  incurred  during 
1994,  23.7%  Final  rate  for  costs  incurred  during  1995,  and  24.5%  provisional 
rate  for  costs  incurred  during  1996. 


1 3 Cenjficatioo:  I certify  to  the  best  of  my  knowledge  and  belief  that  this  report  is  correct  and  complete  and  that  aU  ouUays  and 

unliquidated  obligations  are  for  the  purposes  set  forth  in  the  award  documents. 


Typed  or  Pnnted  Name  and  Title 

Michael  D.  DeRosa,  Manager  of  Finance 


Telephone  (Area  code,  number  arx3  extension) 

817-772-8756 


Signature  of  Authorized  Certifwg  O 


Date  Report  Submitted 

1-24-97 


/ 


Previous  Editions  not  UsaOie 


Standard  Form  269A 

Prescnbed  by  OM0  Circulars  A-1Q2  jnc!  a 
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Appendix 

Hazardous  Materials  Management  Technician 

Final  Report 


Center  for  Occupational  Research  and  Development 


18 


Phase  One  Survey  (9/94) 

This  survey  provided  the  advisory  committee  with  information  around  which  to  write  the 
skills  standard. 


ERIC 


Center  for  Occupational  Research  and  Development 


19 


Hazardous  Materials  Management  Technician 
Survey  Questionnaire 


000832 


Please  circle  the  appropriate  response  to  the  following  questions 


A.  Are  you  currently  employed  in  a HazMat  field? 


C.  Previous  or  current  years  of  HazMat  experience: 


D.  How  many  entry  level  HazMat  technicians  do  you  routinely  supervise? 


E.  U.S.  Region  where  you  are  currently  employed? 


1 . Northeast  (CT.  ME.  MA.  NH.  VT.  Rl) 

2.  North  central  (NJ.  NY.  OH.  PA) 

3.  Mid  Atlantic  (DE.  DC.  MD.  NC.  SC.  VA.  WV) 

4.  Southeast  (AL.  FL.  GA.  KY.  TN) 

5.  South  central  (AR.  LA.  MS.  OK.  TX) 

6.  Midwest  (IL.  IN.  Ml.  MN.  MO.  Wl) 

7.  Great  Plains  (KS.  lA,  NE.  ND.  SD) 

8.  Rocky  Mountains  (CO.  ID.  MT.  UT.  WY) 

9.  West  (AZ.  CA.  NV.  NM.  OR.  WA) 

10.  Far  West  (AK.  HI) 


F.  Primary  expertise  of  your  employer  or  organization: 


1.  Yes 


2.  No 


B.  Current  job  function: 


1.  Administration/Management 
3.  Engineer 
5.  Teacher/lnstnjctor 
7.  Information/Data  Specialist 
9.  Sales 


2.  Site  Supervisor 
4.  Site  Technician 
6.  Scientist 
8.  Laboratory  Analyst 
10.  Consultant 


1 .  1-2  years 

4.  7-8  years 

7.  13-14  years 
10.  19-20  years 


2.  3-4  years 

5.  9-1 0 years 

8.  15-1 6 years 

11.  20  and  up 


3.  5-6  years 

6.  11-12  years 

9.  17-1 8 years 


1.  none 

5.  7-8 
9.  15-16 


2.  1-2 

6.  9-10 

10.  17-18 


3.  3-4 

7.  11-12 

11.  19-20 


4.  5-6 

8.  13-14 

12.  20  and  up 


I . Light  industry/Mfg. 

3.  Regulatory  (local) 

5.  Regulatory  (federal) 

7.  Site  Remediation 

9.  Analytical  Laboratory 

II.  Environmental  Consultant 
1 3.  Transp/Store/Disposal 

1 5.  Medical  Facility  (hospital) 


2.  Heavy  industry/Mfg. 

4.  Regulatory  (state) 

6.  Military/Government 

8.  HazMat  Trainer/lnstnjctor 
10.  Disposal  Site  Operator 

12.  Engineering 
1 4.  Chemical  Mfg. 


ERIC 
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INSTRUCTIONS 


Attached  is  a list  of  work  activities  performed  in  many  HazMat  jobs. 

The  work  activities  are  followed  by  3 areas  containing  columns  of  ovals 

NOT  PERFORMED:  If  you  DO  NOT  perform  a work  activity,  fill  in  the  oval  in  this  column  and  move  on  to  the  next  work 
activity.  Do  not  fill  in  any  ovals  an  the  “Importance"  or  "Frequency"  columns. 

If  you  DO  perform  a work  activity,  leave  the  oval  in  the  "Not  Performed"  column  blank  and  fill  in  the  appropriate  ovals  in 
the  "Importance"  and  “Frequency"  columns.  Remember  to  fill  in  one  oval  in  each  of  these  two  groups  of  columns. 

IMPORTANCE:  Fill  in  the  one  ova/ that  indicates  how  important  the  work  activity  is  to  your  ability  to  do  your  job. 


* None This  is  of  no  importance  to  doing  my  job 

* Very  Low This  is  of  very  low  importance  to  doing  my  job 

* Low This  is  of  low  importance  to  doing  my  job 

* Average This  is  of  average  importance  to  doing  my  job 

* Above  Average...This  is  of  above  average  importance  to  doing  my  job 

* High This  is  of  high  importance  to  doing  my  job 

* Very  High This  is  essential  to  doing  my  job 

PHEQUENCY : Fill  In  the  gflg  oval  that  most  closely  represents  how  often  you  perform  the  work  activity. 

* Yearly I do  this  on  my  job  approximately  once  each  year 

* 9 Months I do  this  on  my  job  at  least  once  every  9 months 

* 6 Months I do  this  on  my  job  at  least  once  every  6 months 

* Monthly I do  this  on  my  job  at  least  once  a month 

* Weekly I do  this  on  my  job  at  least  once  a week 

* Dally I do  this  on  my  job  at  least  once  each  day 

* Hourly I do  this  on  my  job  at  least  once  each  hour 


Example  1 represents  an  activity  that  DOES  NOT  apply  to  your  job.  The  oval  under  the  "Not  Performed"  column  is  filled 
in.  There  are  no  responses  in  the  "Importance"  or  "Frequency"  columns. 


Example  2 represents  an  activity  that  DOES  apply  to  your  job.  The  "Not  Performed"  column  is  blank.  The  response  in 
the  Importance  columns  Indicates  that  the  activity  is  of  above  average  importance  to  doing  your  job.  The  response  in 
the  Frequency"  column  indicates  that  you  do  this  activity  about  once  a week. 
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HAZARDOUS  MATERIALS  MANAGEMENT  TECHNICIAN 
SURVEY  QUESTIONNAIRE 


DESCRIPTION 

Avg. 

# of 

Score 

srvys 

1.  29  CFR  1940  to  1926 

"24.17 

166 

2 . DOT/HMTA 

16.56 

167 

3 . EPA 

^8.38 

164 

4 . CERCLA 

20.01 

164 

5 . RCRA 

"28.1$ 

162 

6 . DoD 

7.38 

164 

7.  DOE 

8.35 

160  . 

8.  State  of  X 

"^7.41 

162 

9 . TSCA 

11.68 

162 

A 

10.  FDA 

4.23 

166 

W 

11.  FIFRA 

6.30 

162 

12.  CAA 

11.35 

165 

13.  CWA 

14.57 

166 

14.  SDWA 

11.52 

162 

15.  NESHAP 

10.14 

159 

16.  AHERA 

8.47 

163 

17.  Identify  major  regulatory  bodies  and  their 

23.25 

164 

jurisdiction 

18.  Describe  the  regulatory  process 

"25.28 

165 

19.  Identify  and  describe  the  penalties  of 

22.71 

164 

non-compliance 

20.  Apply  current  regulatory  procedures 

"33.85 

165 

1 

21.  Assure  compliance  with  appropriate 

"34.41 

169 

/ 

regulations 

22.  Secure  permits  for  waste  disposal  — ' 

12.39 

168 

23.  Research  regulation  changes  and  the  impact 

19.19 

167 

A 

the  change  shave  on  the  business 

O 

ERIC 


24.  Compile  and  maintain  a hazardous  materials 
inventory 

16.78 

166 

25.  Record  and  maintain  documentation  of  all 
waste  disposal  activities 

20.13 

165 

26.  Compile  and  maintain' documentation  of  all 
hazardous  materials,  including  field  notebooks, 
laboratory  data,  vendor  invoices,  purchase 
orders.  Material  Safety  Data  Sheets  (MSDS), 
manifests,  and  shipping  documents 

18.42 

167 

27.  Follow  project  Health  and  Safety  Plan, 
Initial  Sampling  Plan,  Assessment  Plan, 
Remediation  Plan,  Risk  Assessment,  Site  Closure 
Plan,  and  Waste  Minimization  Plan 

21.28 

168 

28.  Assist  and  contribute  to  project  reports. 
Health  and  Safety  Plan,  Assessment  Plan, 
Remediation  Plan,  Risk  Assessment,  Site  Closure 
Plan,  and  Remediation  Plan 

19.52 

168 

29.  Compile  and  maintain  records  to  prepare 
compliance  reports  for  environmental  permits 

15.47 

167 

30.  Verify  manifesting  process  related  to  the 
shipping  and  relocating  of  hazardous  materials 

17.72 

166 

31.  Ensure  current  Material  Safety  Data  Sheets 
(MSDS)  are  available  in  the  workplace 

15.86 

166 

32.  Utilize  and  Interpret  MSDS. 

*^4.28 

167 

33.  Record  meter  and  gauge  readings 

14.09 

162 

34.  Operate  and  maintain  auditable  record 
keeping  systems  in  accordance  with  regulatory 
requirements 

17.77 

163 

35.  Prepare,  approve,  sign,  and  maintain 
hazardous  waste  manifests,  and  maintain  copies 
for  inspection  by  regulators 

12.33 

166 

36.  Conduct  and  maintain  a chemical  inventory 
of  hazardous  materials  and  lab  packs 

12.82 

165 

37 . Idnetify  and  label  hazardous  materials  for 
shipping  and  storage 

15.44 

165 

38,  Identify  and  characterize  hazardous 
materials  and  wastestreams  for  shipping  and 
storage  which  would  include  appropriate 
warnings  and  regulatory  requirements 

16.13 

160 

39.  Provide  proper  labeling  insturctions  for 
all  wastestreams 

14.23 

166 

40.  Employ  proper  labeling  insturctions  for 
all  wastestreams 

15.02 

163 

41.  Identify  empty  drums  for  use  at  various 
plants 

9.61 

166 

42.  Identify  types  of  hazardous  materials 

*124.74  ^ 

167 

43.  Identify  characteristics  of  the  major 
classes  of  hazardous  materials 

23.19 

163 

44.  Contact  suppliers  for  product  information 

13.69 

162 

45.  Generate  labels  and  safe  use  instructions 
for  materials  when  shipment  is  received 

8.20 

164 

46.  Label  issued  containers  with  appropriate 
identification  and  expiration  information 

10.38 

165 

47.  Label  containers  of  repackaged  materials 
with  hazardous  material  warnings  as  appropriate 

11.22 

165 

48.  Participate  as  a member  of  an  emergency 
response  team 

14.78 

164 

49.  Demonstrate  ability  to  function 
individually  or  as  a member  of  an  emergency 
response  team 

14.78 

161 

50.  Successfully  complete  HAZWOPER  course 

8.38 

164 

51.  Ensure  adequate  spill  supplies  are 
available  at  all  times 

15.36 

163 

52.  Recognize  necessary  components  for  spill 
response 

17.87 

164 

53.  Participate  in  the  development  of  plant 
emergency  response  programs 

11.22 

166 

54.  First  Aid/CPR 

7.65 

164 

55.  Ensure  and  perform  timely,  routine 
movement  of  wastes  from  point  of  origin  to 
waste  pads  for  disposal 

12.98 

164 

56.  Verify  use  of  appropriate  containers  for 
waste  accumulation 

17.59 

164 

57.  Ensure  and  implement  sound  hosuekeeping  in 
hazardous  waste  equipment  storage  location 

18.56 

163 

58.  Ensure  and  maintain  security  of  waste 
storage  areas 

14.98 

164 

59.  Store  hazardous  waste  drums  properly 

17.85 

163 

60.  Recognize  and  ensure  use  of  appropriate 
containers  for  waste  accumulation 

19.75 

162 

61.  Idnetify  and  maintain  continuous  inventory 
of  empty  and  full  containers 

12.05 

165 

62.  Conduct  audits  and  inspections  to  ensure 
waste  management  activities  are  in  compliance 
with  local,  state  and  federal  regulatory 
regulations 

20.47 

162 

63.  Perform  audits  and  investigations  of  waste 
management  activities 

17.96 

165 

64.  Package,  load,  and  ship  hazardous 
materials/waste  in  compliance  with  appropriate 
regulations 

12.99 

161 

65.  Package  and  ship  radioactive  materials 
according  to  appropriate  regulations 

4.47 

161 

66.  Implement  proper  labeling,  handling,  and 
control  of  hazardous  materials 

17.72 

165 

67.  Direct  personnel  in  the  proper  labeling, 
handling  and  control  of  hazardous  materials 

18.28 

162 

68.  Follow  written  company  or  regulatory 
operating  procedures 

24.15 

162 

69.  Load  trailers  with  hazardous  waste  drums 
and  empty  product  drums  for  removal  from  site 

7.66 

163 

70.  Perform  maintenance  checks  for  hazardous 
waste  permit  requirements  at  permitted  storage 
areas 

11.77 

165 

71.  Inspect  hazardous  waste  storage  areas  for 
compliance  with  appropriate  rules  and 
regulations 

19.95 

165 

72.  Conduct  vendor  audits 

3.82 

165 

73.  Inspect  integrity  of  plant  tanks 
throughtout  the  plant 

10.08 

158 

74.  Follow  specific  guidelines  for  patching 
various  types  of  drum  leaks 

5.48 

158 

75.  Arrange  and  supervise  onsite  activities  of 
waste  treatment  and  disposal  contractors 

9.55 

162 

76.  Verify  and  document  onsite  activities  of 
waste  treatment  and  disposal  contractors 

13.18 

161 

77.  Suggest  improvements  in  the  reduction, 

reuse,  recycling,  or  disposal  of  all  - 

wastestreams 

18.19 

162 

78.  Coordinate  routine  collection,  draining 
and  disposal  of  used  containers 

9.28 

160 

/ 


79.  Operate  drum  crusher 

3.49 

162 

80.  Prepare  accumulated  stored  hazardous  waste 
for  disposal 

10.39 

160 

81.  Operate  pumps  to  trnasfer  chemicals  and 
fill  containers 

7.45 

163 

82.  Monitor  and  operate  volatile  organic 
compound  removal  systems 

6.66 

160 

83.  Remove  asbestos  for  disposal 

3.60 

160 

84.  Properly  decontaminate  personnel  and 
equipment  at  a hazardous  waste  site 

9.41 

161 

85.  Haul  process  wastes  from  plant  in 
hazardous  waste  tanks  to  Waste  Water  Treatment 
Plant  (WWTP)  for  batch  treatment 

2.50 

161 

86.  Operate  and  maintain  WWTP 

3.12 

162 

87 • Implement  and  follow  disposal  processes 

11.03 

162 

88.  Complete  training  programs  such  as  HazMat 
and  HazCom 

10.06 

162 

89.  Assist  in  the  development  of  promotional, 
educational,  and  instructional  materials 
necessary  to  implement  recycling  program 
operation 

8.41 

162 

90.  Provide  on-the-job  training  to  management 
staff,  operations,  maintenance,  and 
administration  personnel  in  accordance  with 
company  policy 

10.81 

162 

91.  Develop  training  programs  for  site 
personnel  involved  in  hazardous  materials 
management 

7.41 

160 

92.  Assist  in  establishing  standard  operation 
procedures  (SOPs) 

12.28 

160 

93.  Disseminate  HazMat  information  throughout 
the  company 

12.18 

157 

94.  Assist  in  the  dissemination  of  HazMat 
information  throughout  the  company 

13.52 

155 

95.  Provide  training  to  personnel  as  assigned 

13.19 

160 

96.  Provide  training  for  members  of  an 
emergency  response  team 

5.98 

158 

97.  Receive  and  utilize  training  in  the  use  of 
personal  protective  equipment,  including 
respirators,  protective  clothing,  and 
protective  eyewear 

14.64 

161 
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98.  Provide  training  in  the  use  of  personal 
protective  equipment,  including  respirators, 
protective  clothing,  and  protective  eyewear 

9.95 

160 

99.  Complete  appropriate  "Train  the  Trainer" 
training  program 

3.77 

159 

1 100.  Complete  AHERA  certified.  Facilities 
Survey  and  Management  Planning  Asbestos  Course 

2.17 

162 

101.  Perform  and  document  sampling  for  waste 
characterization  purposes 

16.18 

163 

102.  Perofrm  routine  field  laboratory  tests 
according  to  instructions 

13.07 

163 

103.  Operate  and  calibrate  simple  test 
1 equipment 

16.25 

163 

104.  Perform  routine  maintenance  of  field 
1 equipment 

12.45 

163 

105.  Perform  mathematical  calculations 
existing  formulae  and  standard 
mathematical  tables 

14.96 

162 

106.  Prepare  graphs,  charts,  and  curves  from 
plotted  and  tabulated  test  data 

9.60 

163 

107.  Collect,  tabulate,  and  compute  test  data 

11.59 

162 

108.  Assist  engineers  in  the  analysis  of  the 
1 data 

9.80 

162 

1 109.  Input  data  for  computer  processing 

12.35 

157 

I 110.  Collect  soil  samples 

12.50 

160 

111.  Collect  water  samples 

15.39 

163 

112.  Collect  air  samples 

10.13 

161 

I 113.  Conduct  field  tests  to  analyze  soil  and 
1 water  samples 

10.51 

159 

114.  Collect  hazardous  waste  samples 

15.04 

162 

115.  Conduct  laboratroy  tests  to  analyze 
1 hazardous  waste  samples 

4.79 

162 

116.  Interpret  laboratyr  sample  analysis  and 
1 compare  it  to  regulatory  limits 

18.29 

164 

I 117.  Asbestos  bulk  sampling 

5.2.2 

161 

118.  Collect,  prepare  and  ship  sampels  to " 

authorized  laboratory 

15.70 

164 

1 119.  Gas  mask 

10.27 

155 

120. 

Air  Purifying  Respirator  (APR) 

16.18 

161 

121. 

Supplied  Air  Respirator  (SAR) 

12.39 

159 

122. 

Steel-toed  boots/shoes 

22.53 

158 

123. 

Gloves 

*^5.38 

161 

124. 

Safety  glasses/goggles 

to 

159 

125. 

Face  shield 

16.97 

158 

126. 

Hard  hat 

21.68 

158 

127. 

Coveralls 

17.51 

160 

128. 

Fume  hoods 

“'1.13 

160 

129. 

Spill  kits 

15.56 

160 

130. 

Personal  monitoring  equipment 

16.71 

161 

131. 
B,  C, 

Personal  protective  equipment  (level  A, 
D) 

20.02 

160 

132. 

Right-to-know  HazCom 

12.16 

160 

133. 
hrs . ) 

Hazardous  materils  handling  (OSHA  24 

9.24 

160 

134. 

Fire  safety 

8.61 

159 

135. 

Forklift  operation 

2.93 

157 

136. 

Transportation  of  hazardous  materials 

8.28 

159 

137. 

Respiratory  protection 

11.44 

160 

138. 

Lockout/tagout  training 

5.58 

159 

139. 

Hearing  conservation 

7.06 

158 

140. 

Confined  space  entry 

7.27 

158 

141. 

Electrical  safety 

6.15 

157 

142. 

Spill  response 

9.51 

160 

143. 

HAZWOPER  (OSHA  40  hrs.) 

7.17 

158 

144. 

Laboratory  safety 

5.30 

157 

145. 

Asbestos  abatemeni: 

3.3^ 

156 

146.  Infectious  waste  and  Blood  borne 
pathogens 

5.60 

158 

147. 

Mechanical  safety  " 

5.04 

158 

148. 

Lifting  and  back  protection 

6.65 

158 

149. 

Lead 

6.77 

157 

150. 

Ladders  and  scaffolding 

4.14 

157 

151. 

Excavation 

6.01 

157 

152. 

Radiation  Worker  Training 

3.80 

160 

153. 

Operate  fork  lift 

5.20 

158 

154. 

Operate  drum  wrenches 

11.31 

157 

155. 

Operate  and  maintain  transfer  equipment 

7.89 

157 

156. 

Operate  and  calibrate  air  monitoring 

13.08 

159 

157. 

Operate  and  calibrate  oxygen  monitor 

12.85 

158 

158. 

Utilize  calometric  tubes 

9.02 

157 

159. 

Operate  and  calibrate  electrical  meters 

6.87 

158 

160. 

Operate  and  maintain  hand  tools 

12.88 

156 

161.  Operate,  calibrate,  and  maintain  air 
velocity  meter 

6.24 

158 

162.  Operate,  calibrate,  and  maintain  infrared 
monitors 

4.39 

159 

163. 

Operate  tugs 

2.09 

158 

164. 

Operate  trucks 

7.46 

158 

165. 

Operate  overhead  hoists 

4.49 

155 

166. 

Deploy  containment  booms 

5.46 

157 

167.  Operate  and  maintian  triple  beam  and 
electrical  balances 

3.96 

157 

168. 

Operate  cranes 

*"2.12 

157 

169. 

Operate  personal  computers 

'^9.1(7 

158 

170. 

Read  gauges 

17.10 

158 

171. 

Operate  pumps 

10.89 

157 

172. 

Operate  valves 

10.58 

158 

173. 

Operate  and  calibrate  pH  meter 

12.81 

155 

174. 

water 

Operate  and  set  up  automated  composite 
seunpler 

8.26 

159 

175. 

Operate  grab  samplers 

11.48 

159 

176. 

Operate  power  tool 

9.50 

160 

177. 

Use  brooms  and  shovels 

12.04 

158 

Survey  Used  to  Write  Skills  Standard 

This  survey  was  sent  to  approximately  300  business/industry  representatives  to  pinpoint 
skills  that  needed  to  be  included  in  the  skills  standard. 
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NATIONAL  SKILLS  STANDARD  PROJECT 

HAZARDOUS  MATERIALS  MANAGEMENT  TECHNICIAN 

SURVEY 

To  help  us  accurately  define  the  skills  needed  for  Hazardous  Materials  Management  Technicians  to  be 
successful  in  their  occupations,  we  need  your  help.  The  enclosed  material  will  help  define  the 
requirements  of  the  occupation.  Knowing  some  details  about  your  background  and  experience  will  help  us 
analyze  the  information.  Please  answer  the  following  questions  about  yourself  and  your  organization, 

1.  About  you 

Your  age:  20-29 , 30-39 , 40-49 , 50-59 , >60 

Your  sex:  M , F 

YearsofEnvironmental  work  experience,  <5 , 5-9 , 10-19 , >20 

/2.  Your  education 

A.  Degree  or  Diploma  Speciality 

none  

high  school  

Associate  of  Science  (AS  or  AAS)  

Bacholar  Degree  (BS,  BT,  BA)  

Masters  Degree  (MS,  MA,  MBA,  etc)  

Doctors  Degree  (PhD,  EdD,  etc.)  

3.  Which  best  describes  your  current  job  function 
Administration/Management 
Technician 
Engineer 
Scientist 

Teacher/Instnictor 

Salesman 

Other  (please  specify) 


4.  Which  best  describes  your  organization 

Chemical  / Petrolum  Producer , Municipality , Military 

Government  Laboratory , Professional  Society , Education. 

Private  Research  Laboratory 

Manufacturing  (please  specify  type  or  product ) 

Consulting  (please  specify  the  speciality ) 

Labor  Union  Representative(  please  specify ) 

Other  (please  specify ) 


5.  Number  of  employees  in  your  organization 6.  Principle  location  (state) 

7.  Do  you  or  your  organization  employ  Hazardous  Materials  Management  Technicians?  If  yes,  list  job  titles. 
If  no,  who  is  responsible  for  hazardous  materials  management  issues  like  training,  regulations,  emergency 
response,  etc.? 


8.  Do  you  or  your  organization  employ  people  with  training  in  Environmental  Science?  In  what  capacity? 
Please  list  job  titles. 

9.  What  is  your  organization's,  single,  most  critical  concern  relative  to  hazardous  materials  management. 
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HAZARDOUS  MATERIAL  MANAGEMENT  TECHNICIAN 
TASK/ACTIVITY  ANALYSIS 


INSTRUCTIONS  FOR  SECTION  A:  The  following  is  a list  of  environmental  regulations  that  HazMat 
Technicians  may  need  to  understand.  Help  identify  the  level  of  knowledge  that  a technician  needs  to 
understand  these  regulations  by  choosing  a verb  from  the  list  (or  other  verb)  that  best  describes  the 
technicians  work.  Please  add  regulations  that  may  be  missing  or  draw  a line  through  any  that  are  not 
needed.  In  the  left  margin  place  a "I ",  "2",  or  "3"  to  indicate  the  three  most  important  regulations. 

A.  Regulations 

1.  Knowledge  of  the  following  regulations 

a.  29  CFR  1900  to  1926 

b.  DOT 

c.  EPA 

d.  CERCLA 

e.  RCRA 

f.  DoD 

g.  DOE 

h.  State  of  X 

INSTRUCTIONS  FOR  PART  2:  Evaluate  the  following  tasks  that  HazMat  technicians  may  perform.  Pay 
particular  attention  to  the  underlined  verbs.  If  the  given  verbs  are  not  correct,  please  select  another  one 
from  the  list  provided  or  suggest  an  alternate.  If  the  activity  is  not  required  of  HazMat  technicians  cross  it 
out,  but  add  additional  tasks  when  appropriate.  In  the  left  margin,  place  the  number  "1  "for  the  highest 
priority  task,  a number  "2"  for  the  next  most  important  task  and  the  number  "3  "for  next  Only  the  top 
three  tasks  need  to  be  ranked. 

2.  Activities  related  to  regulations 

a.  Identify  major  regulatory  bodies  and  their  jurisdiction 

b.  Describe  the  regulatory  process 

c.  Identify  and  describe  the  penalties  for  non-compliance 

d.  Apply  current  regulatory  procedures 

e.  Assure  compliance  with  appropriate  regulations 

f.  Secure  permits  for  waste  disposal. 

g.  Research  regulation  changes  and  evaluate  the  impact  the  changes  have  on  the 
business. 
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INSTRUCTIONS  FOR  SECTION  B:  Listed  below  are  some  record  keeping  activities/tasks  that  HazMat 
technicians  may  need  to  perform.  Consider  the  underlined  verb.  If  it  is  not  correct,  replace  it  with  one 
from  the  attached  verb  list  or  a similar  verb.  If  the  task  is  not  performed  by  a HazMat  technician  cross  it 
out.  Add  others  if  necessary.  In  the  left  margin  place  a "I ",  "2"  or  "3"  to  indicate  the  three  most 
important  activities. 

B.  Record  Keeping 

1.  Maintain  a Hazardous  Waste  inventory 

2.  Record  and  maintain  documentation  of  all  waste  disposal  activities 

3.  Approve  waste  disposal  vendor  invoices 

4.  Generate  project  reports  such  as  Health  and  Safety  report.  Initial  Sampling  Plan, 

Assessment  Plan,  Remediation  Plan,  Risk  Assessment,  Site  Closure  Plan. 

5.  Prepare  records  for  National  Pollutant  Discharge  Elimination  System  (NPDES). 

6.  Mainiam  sewage  logs 

7.  Design  reports  to  confirm  that  existing  products  are  coded  correctly. 

8.  Verify  manifesting  process  related  to  the  shipping  and  relocating  of  hazardous 
materials 

9.  Review  purchase  reports  for  new  products 

10.  Complete  and  submit  regulatory  reports  such  as  manifests,  updates,  plans  and 
correspondence. 

11.  Prepare  reports  on  audits  and  inspections 

12.  Ensure  current  Material  Safety  Data  Sheets  (MSDS’s)  are  available  in  the 
workplace. 

13.  Record  meter  and  gauge  readings 

14.  Maintain  a laboratory  notebook  which  includes  test  results 

15.  Develop  and  maintain  auditable  record  keeping  systems  in  accordance  with 
regulatory  requirements. 

16.  Prepare,  approve,  .sign  and  maintain  hazardous  waste  manifests,  maintain  copies 
for  inspection  by  regulators 

17.  Write  MSDS's  for  new  products 

1 8.  Set-up.  operate  and  administer  record  keeping  systems 
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INSTRUCTIONS  FOR  SECTION  C:  Listed  below  are  some  activities/tasks  associated  with  the 
identification  and  labeling  of  hazardous  materials  that  HazMat  technicians  may  need  to  perform. 

Consider  the  underlined  verb.  If  it  is  not  correct,  replace  it  with  one  from  the  attached  verb  list  or  a 
similar  verb.  If  the  task  is  not  performed  by  a HazMat  technician  cross  it  out.  Add  others  if  necessary.  In 
the  left  margin  place  a "I ",  "2  " or  "3  " to  indicate  the  three  most  important  activities. 


C.  Identification  and  Labeling 

1.  Conduct  a chemical  inventory  of  waste  materials  and  lab  packs. 

2.  Identify  and  label  hazardous  material  for  shipping  or  storage. 

3.  Provide  proper  labeling  instructions  for  all  waste  streams 

4.  Color  code  empty  drums  for  use  at  various  plants 

5.  Identify  types  of  hazardous  materials 

6.  Identify  major  characteristics  of  hazardous  materials 

7.  Develop  and  design  product  labels  for  new  commercial  products 

8.  Contact  suppliers  for  product  information 

9.  Generate  labels  and  Safe  Use  Instructions  for  materials  as  shipment  is  received. 

10.  Label  issued  containers  with  applicable  identification  and  expiration  information. 

1 1.  Label  containers  of  repackaged  materials  with  hazardous  material  warnings  as 
appropriate. 
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INSTRUCTIONS  FOR  SECTION  D:  Listed  below  are  some  emergency  response  activities/tasks  that 
HazMat  technicians  may  need  to  perform.  Consider  the  underlined  verb.  If  it  is  not  correct,  replace  it 
with  one  from  the  attached  verb  list  or  a similar  verb.  If  the  task  is  not  performed  by  a HazMat  technician 
cross  it  out  Add  others  if  necessary.  In  the  left  margin  place  a "1 ",  "2"  or  "3"  to  indicate  the  three  most 
important  activities. 


D.  Emergency  Response 

1.  Participate  as  a member  of  an  emergency  response  team 

2.  Lead  an  emergency  response  team. 

3.  Attend  a certified  HAZWOPER  course 

4.  Maintain  spill  carts 

5.  Ensure  adequate  spUl  supplies  are  available  at  all  times. 

6.  Participate  in  the  development  of  plant  emergency  response  programs 

7.  Ensure  Plant  Spill  Response  team's  readiness— staffing,  training,  equipment 

8.  Develop  a hazardous  materials  emergency  response  plan. 
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INSTRUCTIONS  FOR  SECTION  E:  Listed  below  are  some  activities/tasks  related  to  transportation  and 
storage  of  hazardous  materials  that  HazMat  technicians  may  need  to  perform.  Consider  the  underlined 
verb.  If  it  is  not  correct,  replace  it  with  one  from  the  attached  verb  list  or  a similar  verb.  If  the  task  is  not 
performed  by  a HazMat  technician  cross  it  out.  Add  others  if  necessary.  In  the  left  margin  place  a "I ", 
"2"  or  "3"  to  indicate  the  three  most  important  activities. 


E.  Transportation  and  Storage 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 


10. 

11. 

12. 

13. 


Ensure  timely,  routine  movement  of  wastes  from  point  of  origin  to  waste  pads  for 
disposal 

Verify  use  of  appropriate  containers  for  waste  accumulation 

Ensure  sound  housekeeping  in  hazardous  waste  and  equipment  storage  locations. 

Ensure  security  of  waste  storage  areas 

Store  hazardous  waste  drums  properly 

Color-code  empty  drums  to  identify  acceptable  uses 

Ensure  use  of  appropriate  containers  for  waste  accumulation 

Maintain  continuous  inventory  of  full  and  empty  waste  containers 

Assure  adequate  inventory  of  empty  drums  for  routine  waste  accumulation. 

Conduct  audits  and  investigations  to  assure  waste  management  activities  are  in 
compliance  with  appropriate  local,  state,  federal  and  agency  regulations. 

Package  and  ship  hazardous  materials/waste  in  compliance  with  appropriate 
regulations 

Package  and  ship  radioactive  materials  according  to  appropriate  regulations 

Direct  personnel  in  the  proper  labeling,  handling  and  control  of  hazardous 
materials. 


14.  Review  company's  operating  procedures  to  assure  they  are  in  compliance  with 
applicable  regulations 

15.  Conduct  field  audits  of  the  procedures  to  verify  their  effective  implementation  by 
other  personnel. 

16.  Load  trailers  with  hazardous  waste  drums  and  empty  product  drums  for  removal 
from  site. 
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17.  Perform  maintenance  checks  for  hazardous  waste  permit  requirements  at 
permitted  storage  areas 

18.  Inspect  hazardous  waste  storage  areas  for  compliance  with  appropriate  rules  and 
regulations. 

19.  Inspects  integrity  of  plant  tanks  throughout  the  plant 

20.  Follow  specific  guidelines  for  patching  various  types  of  drum  leaks. 
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INSTRUCTIONS  FOR  SECTION  F:  Listed  below  are  some  activities/tasks  related  to  treatment  and 
disposal  of  hazardous  materials  that  HazMat  technicians  may  need  to  perform.  Consider  the  underlined 
verb.  If  it  is  not  correct,  replace  it  with  one  from  the  attached  verb  list  or  a similar  verb.  If  the  task  is  not 
performed  by  a HazMat  technician  cross  it  out.  Add  others  if  necessary.  In  the  left  margin  place  a "1 ", 

"2"  or  "3"  to  indicate  the  three  most  important  activities. 


F.  Treatment  and  Disposal 

1.  Arrange  and  supervise  on-site  activities  of  waste  treatment  and  disposal 
contractors. 

2.  Suggest  improvements  in  the  reduction,  reuse,  recycling  or  disposal  of  all  waste 
streams. 

3.  Arrange  for  purchase  and  disposal  of  empty  drums 

4.  Coordinate  routine  collection,  draining,  and  disposal  of  used  containers 

5.  Operate  drum  crusher 

6.  Prepare  accumulated  stored  hazardous  waste  for  disposal  by  deciding  if  it  should 
be 

a.  prepared  for  sale 

b.  processed  by  chemical  treatment 

c.  picked  up  for  outside  disposal 

7.  Operate  pumps  to  transfer  chemicals  and  fiH  containers 

8.  Monitor  and  operate  volatile  organic  compound  removal  systems 

9.  Remove  asbestos  for  disposal 

10.  Decontaminates  equipment  used  at  a hazardous  waste  site. 

11.  Install  a groundwater  monitoring  well. 

12.  Haul  process  wastes  from  plant  in  hazardous  waste  tanks  to  WWTP  for  batch 
treatment 

13.  Operate  and  maintain  Waste  Water  Treatment  Plant. 
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INSTRUCTIONS  FOR  SECTION  G:  Listed  below  are  some  training  activities/ tasks  that  HazMat 
technicians  may  need  to  perform.  Consider  the  underlined  verb.  If  it  is  not  correct,  replace  it  with  one 
from  the  attached  verb  list  or  a similar  verb.  If  the  task  is  not  performed  by  a HazMat  technician  cross  it 
out.  Add  others  if  necessary.  In  the  left  margin  place  a "I ",  "2"  or  "3"  to  indicate  the  three  most 
important  activities. 


G.  Training 


1. 

2. 

3. 

4. 


5. 

6. 

7. 

8. 

9. 


Evaluate  training  regarding  HazMat  and  HazCora 

Develop  promotional,  educational  and  instructional  literature  necessary  to 
implement  recycling  program  operations 

Develop  and  present  public  education  programs 

Provide  on-the-job-training  to  management  staff,  operations,  maintenance  and 
administration  personnel  in  accordance  with  company  policy 

Develop  training  programs  for  site  personnel  involved  in  waste  management  work. 

Assist  in  establishing  standard  operation  procedures  (SOP's) 

Disseminate  HazMat  information  throughout  the  company 

Provide  training  to  personnel  as  assigned. 

Provide  training  for  members  of  an  emergency  response  team 


10.  Provide  training  in  the  use  of  personal  protective  equipment,  including 
respirators,  protective  clothing  and  protective  eyewear 

1 1.  Develop  a training  program  for  drivers  who  transport  hazardous  materials. 
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INSTRUCTIONS  FOR  SECTION  H:  Listed  below  are  some  sampling  and  analysis  activities/tasks  that 
HazMat  technicians  may  need  to  perform.  Consider  the  underlined  verb.  If  it  is  not  correct,  replace  it 
with  one  from  the  attached  verb  list  or  a similar  verb.  If  the  task  is  not  performed  by  a HazMat  technician 
cross  it  out  Add  others  if  necessary.  In  the  left  margin  place  a "1 ",  "2"  or  "3"  to  indicate  the  three  most 
important  activities.  Fill  in  the  blanks  in  responses  #3  and  #20. 


H.  Sampling  and  Analysis 

1.  Perform  and  document  sampling  for  waste  characterizations  purposes. 

2.  Perform  routine  laboratory  tests  according  to  detailed  instructions 

3.  Operate  and  calibrate  simple  test  equipment 

4.  Repair  and/or  replace  damaged  or  malfunctioning  equipment 

5.  Perform  mathematical  calculations  following  existing  formulae  and  standard 
mathematical  tables 

6.  Prepare  graphs,  charts,  and  curves  from  plotted  and  tabulated  test  data. 

7.  Collect,  tabulate  and  compute  test  data  and  assist  engineers  in  the  analysis  of  the 
data 

8.  Input  data  for  computer  processing 

9.  Collect  soil  samples 

10.  Collect  water  samples 

11.  Collect  air  samples 

12.  Monitor  air  quality 

13.  Monitor  water  quality 

14.  Conduct  laboratory  tests  to  analyze  soil  samples 

15.  Conduct  laboratory  tests  to  analyze  water  samples 

16.  Conduct  field  tests  to  analyze  soil  and  water  samples 

17.  Collect  hazardous  waste  sample 

18.  Conduct  laboratory  tests  to  analyze  hazardous  waste  sample 

19.  Interpret  laboratory  sample  analysis  and  compares  it  to  regulatory  limits. 

20.  Calibrate  laboratory  equipment. 


CORD/J.  Johnson 
UazMat  SkiU  Standards/5320 
04/27/94 


INSTRUCTIONS  FOR  SECTION  II:  Listed  below  is  a list  of  safety  related  equipment  that  HazMat 
technicians  may  need  to  use.  Cross  out  any  devices  that  do  not  apply  and  add  others  that  may  be  missing. 

I.  Safety 

1.  Know  when  and  how  to  used  the  following  personal  protective  equipment  (PPE) 

a.  dust  mask 

b.  cartridge  respirator 

c.  self  contained  breathing  apparatus 

d.  steel-toed  boots 

e.  gloves 

f.  safety  glasses 

g.  goggles 

h.  face  shield 

i.  hard-hat 

j.  coveralls 
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INSTRUCTIONS  FOR  SECTION  12:  Listed  below  are  some  recognized  **short-course**  training  topics 
that  HazMat  technicians  should  have  taken  in  addition  to  other  course  work.  Consider  the  given  topic  and 
cross  it  out  if  the  topic  is  not  necessary.  To  compare  the  importance  of  each  give  an  estimate  of  the 
number  of  hours  of  training  desired  for  each  topic.  Place  a '7  ",  "2"  or  "3"  in  the  left  margin  to  indicate 
the  three  most  important  topics. 

2.  Understand  and  implement  the  training  requirements  of  OSHA  and  other  agencies 
regarding: 

a.  Right-to-know — HazCom 

b.  Hazardous  Materials  Handling  (OSHA  24  hrs) 

c.  Fire  Safety 

d.  Forklift  Operation 

e.  Lifting  and  Back  Protection 

f.  Transportation  of  Hazardous  Materials 

g.  Respiratory  Protection 

h.  Lockout/Tagout  Training 

i.  Hearing  Conservation 

j.  Confined  Space  Entry 

k.  Electrical  Safety 
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INSTRUCTIONS  FOR  SECTION  J:  Listed  below  are  some  tools  and  equipment  that  HazMat  technicians 
may  need  to  operate.  Choose  a verb  from  the  attached  list  or  a similar  verb  that  most  closely  describes  the 
involvement  that  a HazMat  technician  will  have  with  the  tool  or  equipment.  If  the  tool  or  equipment  is  not 
used  by  a HazMat  technician  cross  it  out.  Add  others  as  necessary.  In  the  left  margin  place  a "1",  "2"  or 
"3"  to  indicate  the  three  most  important  tools  used. 

J.  Equipment 

1.  forklift 

2.  drum  wrenches 

3.  transfer  equipment 

4.  air  monitoring 

5.  absorbents 

6.  neutralizers 

7.  oxygen  monitor 

8.  calorimetric  tubes 

9.  electrical  meters 

10.  hand  tools 

11.  air  velocity  meter 

12.  infrared  monitors 

13.  tugs, 

14.  trucks 

15.  overhead  hoists 

16.  floats 

17.  triple  beam  and  electronic  balances 

18.  microscope 

19.  microwave  ovens 

20.  cranes 
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21.  personal  computers 

22.  gauges 

23.  pumps 

24.  valves 

25.  pH  meter 

26.  automated  composite  water  sampler 

27.  grab  samplers,  water  and  waste 
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INSTRUCTIONS  FOR  SECTION  K:  Listed  below  is  a list  of  materials  that  HazMat  technicians  may 
control  or  work  with.  Add  to  the  list  or  give  a more  complete  description  of  the  materials  already  on  the 
list.  In  the  left  margin  place  a "I ",  "2"  or  "3"  to  indicate  the  three  most  common  materials  encountered. 

K.  Materials  Encountered 

1.  solvents  and  thinners 

2.  chemicals 

3.  paints 

4.  oils 

5.  fuels 

6.  asbestos 

7.  toluene 

8.  trichloroethane 

9.  acetone 

10.  alcohol 

11.  plastic  resins 

12.  acrylic  cements 

13.  fiberglass 

14.  liquid  nitrogen 

15.  dry  ice 

16.  toxic  or  semi- toxic  metals 
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Survey  Used  as  Validation 

This  survey  was  used  to  validate  the  knowledge/skills  prior  to  including  them  in  the 
standard. 


Center  for  Occupational  Research  and  Development 
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JOB  FUNCTION  (A): 

Evaluate  hazardous  materials  and  hazardous  waste  sample  data. 

Supporting  knowledge/skills: 

Al.  Perform  mathematical  calculations  following  existing  formulas  and  reference 
materials 


i a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


V b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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A2.  Read  and  interpret  blueprints,  charts,  curves,  graphs,  maps,  plans,  and 
spreadsheets  from  plotted  and  tabulated  data 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


A3. 
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Collect,  tabulate,  and  assist  in  the  evaluation  of  data,  using  appropriate 
techniques  and  technology  such  as: 
calculators 
computers 
databases 
graphics 

spreadsheets 


marskill.doc 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
'2  3 4 
2 3 ' 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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A4.  Check  laboratory  and/or  field  sample  analyses  by  comparing  to  regulatory 
limits 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporling  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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JOB  FUNCTION  (B): 

Safely  handle  hazardous  materials  and  hazardous  wastes. 

Supporting  knowledge/skills: 

Bl.  Use  chemical  reference  materials  to  obtain  information  on  proper  chemical 
handling 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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B2.  Recognize,  apply,  and  respond  appropriately  to  chemical-hazard  information 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  speciahzation,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 2 

LAT  0 1 2 

CRT  0 1 2 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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B3. 


Direct  personnel  in  the  proper  handling  and  control  of  hazardous  materials 
and  hazardous  wastes 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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B4.  Identify  and  implement  safe  ergonomic  controls  and  procedures 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
10 
10 
10 
10 
10 


9 

9 

9 

9 

9 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
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B5.  Demonstrate  safe  handling  procedures  for  chemical  containers  such  as: 
bulk  containers 
drums 

portable  and  stationary  tanks 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


All 

Not  Needed 
0 1 

2 

Awareness 

3 

4 

5 

Application 
6 7 

8 

Mastery 
9 10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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Identify  and  respond  to  emergencies,  alarms,  and  abnormal  situations  in 
accordance  with  written  procedures 

a)  Give  job  orienled  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsile  activity 


g)  Worksite  activity 
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B7.  Identify  and  implement  safe  chemical-handling  procedures  such  as: 
bonding 
fire  control 
grounding 
storage 
vapor  control 
ventilation 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


B8. 


Provide  on-the-job  training  as  required 

a)  Give  job  oriented  examples  applicable  to  an  HMMT ; 


CORD/5321 

Haecker/ca 

draft/3-8-95 

marskill.doc 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


SO 


CORD/5321 

Haecker/ca 

drafl/3-8-95 

marskill.dcx; 

JOB  FUNCTION  (C): 

Respond  to  hazardous-materials  and  hazardous-waste  emergency 
situations  in  accordance  with  regulatory  requirements. 

Supporting  knowledge/skills: 

Cl.  Perform  as  a team  member  on  an  emergency-response  team 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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C2. 


Ensure  that  adequate  spill-control  equipment  and  supplies  are  available  at  all 
times 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c) 


List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsile  activity 


8 


^2 


g)  Worksite  activity 


C3. 


Develop  and  implement  an  emergency-response  program 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenu 

Not  Needed  Awareness  Application  Mastery 


All  0 12 

LAT  0 1 2 

CRT  0 1 2 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  U'aits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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C5. 


Demonstrate  competency  and  maintain  certification  in  first  aid  and 
Cardio-Pulmonary  Resuscitation 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAX  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


er|c 


84 


C5. 


Follow  guidelines  for  controlling  leaks  from  containers 


a)  Give  job  oriemed  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


85 
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C6. 


Consider  environmental  consequences  of  emergency  situations  and  respond 
appropriately 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 12 

LAT  0 1 2 

CRT  0 12 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  maits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


er|c 
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JOB  FUNCTION  (F): 

Calibrate,  operate,  and  maintain  instrumentation. 


Supporting  knowledge/skills: 

FI.  Operate,  record,  and  evaluate  meter-  and  gauge-reading  trends  and  implement 
appropriate  actions 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits); 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  acuvity 
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Perform  routine  maintenance  of  equipment  and  instrumentation 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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F3.  Operate  gauges,  meters,  and  monitoring  and  sampling  instrumentation 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
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Calibrate  and  operate  field  and  laboratory  instrumentation  such  as: 
air*monitoring  instrumentation 
groundwater-monitoring  instrumentation 
soil-monitoring  instrumentation 
solid-waste-monitoring  instrumentation 
surface-water-monitoring  instrumentation 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 


Awareness 


Application 


Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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F5.  Identify  the  need  for  and  comply  with  factory  calibration 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 

All  0123456789  10 

LAT  0 1 2 3 4 5 6 7 8 9 10 

CRT  0 1 2 3 4 5 6 7 8 9 10 

FORT  0123456789  10 

TSTD  0 1 2 3 4 5 6 7 8 9 10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
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F6.  Describe  the  difference  between  fluid  and  factory  calibration  and  demonstrate 
their  appropriate  use 

a)  Give  job  oriented  examples  applicable  to  an  HMMT; 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  uaits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
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JOB  FUNCTION  (G): 

Compile,  record,  and  maintain  required  documents  for  hazardous- 
materials  and  hazardous-waste  management  activities. 

Supporting  knowledge/skills: 

Gl.  Compile  and  maintain  a hazardous-materials  inventory 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


All 

Not  Needed 
0 1 

2 

Awareness 

3 

4 

5 

Application 
6 7 

8 

Mastery 
9 10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 . 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  backgrouhd/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


G2. 
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Compile  and  maintain  documentation  of  hazardous  materials,  such  as: 

chain  of  custody 

equipment  calibration  and  maintenance 

exception  reports 

Held  notebooks 

incident  documentation 

laboratory  data 

manifests 

MSDSs 

purchase  orders 
shipping  documents 
vendor  invoices 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 


LAT 

CRT 

FORT 

TSTD 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 


6 

6 

6 

6 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 


Schoolsite  activity 


94 
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g)  Worksite  activity 


G3.  Compile  and  maintain  records  to  prepare  compliance  reports 

a)  Give  job  oriented  examples  applicable  to  an  HMMT; 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 

Not  Needed  Awareness  Application  Mastery 


All  0 12 

LAT  0 1 2 

CRT  0 1 2 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits); 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


96 


g)  Worksite  activity 


G4. 


Ensure  current  MSDSs  are  available  in  the  workplace 


a) 


Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsiie  activity 


g)  Worksite  activity 


97 
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Operate  and  maintain  auditable  record-keeping  systems  in  accordance  with 
regulatory  requirements 


a)  Give  job  orienied  examples  applicable  lo  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c) 


List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


G6.  Conduct  and  maintain  a hazardous-waste  inventory 

a)  Give  job  oriented  examples  applicable  lo  an  HMMT: 


CORD/5321 
Haecker/ca 
draf  1/3-8-95 
mar5»  kill. doc 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


G7. 


CORD/5321 

Haecker/ca 

drafl/3.8.95 

marskill.dcx: 

Communicate  with  suppliers  to  obtain  product  identification  and  labeling 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


G8.  Identify  and  maintain  an  inventory  of  empty  and  full  containers 

a)  Give  job  orienied  examples  applicable  to  an  HMMT : 


CORD/5321 
Haecker/ca 
draf  1/3*  8-95 
imrskjll.doc 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  maits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

draft/3-8-95 

nurskill.doc 

G9.  Compile  and  maintain  personal  health  and  safety  records 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 

g)  Worksite  activity 

GIO.  Read  and  interpret  blueprints^  flow  diagrams,  and  schematics 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


CORD/5321 
Haecker/ca 
drafl/3-8-95 
man;  kill.doc 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d) 


List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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JOB  FUNCTION  (H): 

Implement  procedures  to  comply  with  appropriate  regulations. 

Supporting  knowledge/skills; 

HI.  Read  and  apply  regulatory  standards  to  ensure  compliance  in  operations 

a)  Give  job  oriented  examples  applicable  to  an  HMMT; 


b)  For  each  area  of  technician  specialization, 
Not  Needed  Awareness 

All  0 12  3 4 

LAT  0 12  3 4 

CRT  0 12  3 4 

FORT  01234 

TSTD  01234 


the  appropriate  level  of  accomplishment 

Application  Mastery 

5 6 7 8 9 10 

5 6 7 8 9 10 

5 6 7 8 9 10 

5 6 7 8 9 10 

5 6 7 8 9 10 


select 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

draft/3-8-95 

marskilKdoc 

H2.  Obtain  hazardous-materials  and  hazardous-waste  permits  and/or  approvals 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 12 

LAT  0 1 2 

CRT  0 1 2 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

draft/3-8-95 

marskill.doc 


H3.  Describe  the  regulatory  process,  from  the  introduction  of  a bill  to  the 
promulgation  of  a regulation 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 


Application 
5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 


Mastery 
8 9 10 

8 9 10 

8 9 10 

8 9 10 

8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
Haecker/ca 
drafl/3-8-95 
mars  kill.doc 

H4.  Identify  and  describe  the  penalties  for  noncompliance 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
Haecker/ca 
drafi/3-8-95 
mars  kill.doc 


H5.  Differentiate  between  federal,  state,  and  local  hazardous  materials  and 
hazardous  waste  regulations  and  identify  appropriate  regulatory  agencies 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

draft/3.8.95 

marskiil.doc 


H6. 


Identify  regulatory  changes  and  the  impact  they  have  on  an  operation 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  speciahzation,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 
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marskiil.doc 


H7.  Comply  with  federal,  state,  and  local  hazardous-materials  regulations 

a)  Give  job  orienied  examples  applicable  lo  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

LAT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

CRT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

FORT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

TSTD 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsile  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafl/3.8.95 

marskiil.doc 


Conduct  audits  and  inspections  to  ensure  hazardous-waste  management 
activities  are  in  compliance  with  federal,  state,  and  local  regulations 

a)  Give  job  oriented  examples  applicable  to  an  HMMT : 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


H9. 


Follow  written,  company-standard  operating  procedures 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


CORD/5321 
Haeckcr/ca 
draft/3-8-95 
nvirs  kill. doc 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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HIO.  Comply  with  federal,  state,  and  local  health  and  safety  regulations 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

draft/3-8-95 

marskill.dcK 


Hll.  Identify  sources  of  current  or  timely  regulatory  information 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafl/3-8-95 

marskill.doc 

JOB  FUNCTION  (I): 

Implement  applicable  safety  regulations  and  procedures. 

Supporting  knowledge/skills: 

II.  Demonstrate  safe  health  and  work  hahits 

a)  Give  job  orienied  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

,10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafl/3-8-95 

marskill.doc 

12.  Read  and  implement  regulatory  standards  and  guidance  relative  to  worker 
safety  and  health  such  as: 
blood-borne  pathogens 
confined  space 
emergency  egress 
fire  safety 

hearing  conservation 
lockout/tagout 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 


Application 
5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 


Mastery 
8 9 10 

8 9 10 

8 9 10 

8 9 10 

8 9 10 


c)  List  backgroundysupporting  knowledge  necessary  to  successfully  cranplete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafi/3-8-95 

marskill.doc 

13.  Identify  and  describe  unsafe  workplace  and  job  conditions  and  implement 
corrective  actions 

a)  Give  job  orienied  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafl/3-8-95 

marskill.doc 

JOB  FUNCTION  (J): 

Select  and  use  appropriate  personal  protective  equipment 
and  respiratory  protection. 

Supporting  knowledge/skills; 

Jl.  Use  and  interpret  chemical  reference  materials  in  the  selection  of  appropriate 
personal  protective  equipment  (PPE)  and  respirators 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

9 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafi/3-8-95 

marskill.doc 

J2.  Communicate  with  suppliers  and  manufacturers  to  obtain  personal  protective 
and  respiratory  equipment  information 

a)  Give  job  oriented  examples  applicable  to  an  HMMT : 

/ 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


All 

Not  Needed 
0 1 

2 

Awareness 

3 

4 

5 

Application 
6 7 

8 

Mastery 
9 10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CUT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


J3.  Identify,  describe,  and  use  PPE  appropriate  to  the  work  conditions 


a) 


Give  job  oriented  examples  applicable  to  an  HMMT: 


CORD/5321 

Haecker/ca 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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Identify  and  describe  the  elements  of  respiratory  protection  and  PPE  plans 

Give  job  orienied  examples  applicable  lo  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


J5. 
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Identify,  describe,  and  use  respiratory  protection  appropriate  to  the  work 
conditions 


a)  Give  job  oriented  examples  applicable  to  an  HMMT:  - 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 12 

LAT  0 1 2 

CRT  0 1 2 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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Identify  and  describe  hazards  associated  with  the  use  and  limitations  of  PPE 
and  respiratory  protection 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporiing  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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J7.  Maintain  and  inspect  PPE  and  respiratory  protection  systems  according  to 
regulations 

a)  Give  job  orienied  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 ^ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsiie  activity 


g)  Worksite  activity 


CORD/5321 

Haecker/ca 

drafl/3-8-95 

marskill.doc 

JOB  FUNCTION  (K): 

Collect,  prepare,  document,  and  ship  samples  for  analysis. 

Supporting  knowledge/skills: 

Kl.  Perform  and  document  sampling  for  hazardous-waste  characterization 
purposes 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


K2. 


Perform  field  tests  according  to  instructions  and  procedures 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 T 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


.26 


g)  Worksite  activity 


K3. 


Calibrate  and  operate,  as  required,  field-test  equipment  such  as: 
air-monitoring  equipment 
bailers 
hand  augers 
organic-vapor  analyzers 
pumps 

radioactivity  measuring  equipment 
split  spoons 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2.3  4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g) 


Worksite  activity 


1.27 
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In  accordance  with  instructions  and/or  procedure,  collect  samples  such  as: 

air  and  soil 
bulk  materials 
groundwater 
solid  wastes 
surface  water 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


i 


g)  Worksite  activity 
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K5.  Identify  and  demonstrate  an  ability  to  adjust  procedures  appropriately  for 
potential  sample  interferences 

a)  Give  job  oriented  examples  applicable  to  an  HMMT; 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits); 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


K6. 
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Decontaminate  equipment  in  accordance  with  quality-control/quality- 
assurance  procedures 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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Identify  and  describe  the  appropriate  use,  limitations,  and  applications  of 
sampling  equipment  such  as: 

colorimetric  indicator 
combustible-gas  indicator 
organic-vapor  analyzer 


a)  Give  job  oriented  examples  applicable  to  an  HMMT; 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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K8.  Perform  personnel-exposure  monitoring  in  accordance  with  appropriate 
standards  such  as: 

noise  monitoring 
oxygen  monitoring 
radiation  dosimetry 
temperature  extremes 

threshold  limit  value — biological-exposure  indices 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8.9  10 

8 9 10 

8 9 10 

8 9 10 

8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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Prepare  and  ship  samples  to  laboratory 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
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JOB  FUNCTION  (L): 

Transport  and  store  hazardous  materials  and  hazardous 
waste  in  accordance  with  applicable  regulations. 

Supporting  knowledge/skills: 

LL  Monitor  documentation  related  to  the  shipment  of  hazardous  materials  and 
hazardous  wastes 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  speciabzauon,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 


Application 
5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 


Mastery 
8 9 10 

8 9 10 

8 9 10 

8 9 10 

8 9 10 


c)  List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  uaits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 


CORD/5321 
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L2. 


Identify  incompatible  combinations  of  chemicals  that  could  result  in  dangerous 
situations 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 


Application 
5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 


Mastery 
8 9 10 

8 9 10 

8 9 10 

8 9 10 

8 9 10 


c) 


List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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L3. 


Label  containers  with  appropriate  identification  and  expiration  information 


a)  Give  job  oriented  examples  applicable  to  an  HM  MT : 


b)  For  each  area  of  technician  specialization,  select  tlie  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 1C 

c)  List  background/supporting  knowledge  necessary 

to  successfully  complete  this  task: 

d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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L4.  Safely  package,  load,  document,  and  ship  hazardous  materials  and  hazardous 
wastes  in  compliance  with  appropriate  regulations 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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Inspect  hazardous- waste  storage  areas  for  compliance  w ith  appropriate  rules 
and  regulations 

a)  Give  job  oriented  examples  applicable  to  an  HMMT : 


b)  For  each  area  of  technician  specialization, 
Not  Needed  Awareness 

All  0 12  3 

LAX  0123 

CRT  0123 

FORT  0123 

TSTD  0 12  3 


the  appropriate  level  of  accomplishment. 

Application  Mastery 

5 6 7 8 9 10 

5 6 7 8 9 10 

5 6 7 8 9 10 

5 6 7 8 9 10 

5 6 7 8 9 10 


select 

4 

4 

4 

4 

4 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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L6.  Properly  segregate  and  store  incompatible  hazardous  materials  and  hazardous 
wastes 

a)  Give  job  oriented  examples  applicable  to  an  HMMT : 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/supponing  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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JOB  FUNCTION  (M): 

Operate  hazardous-materials  and  hazardous-waste  treatment 
and  disposal  systems. 

Supporting  knowledge/skills: 

Ml.  Record  and  maintain  documentation  of  operations  activities 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1.2 

LAT  0 1 2 

CRT  0 1 2 

FORT  0 1 2 

TSTD  0 1 2 


3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 
3 4 5 6 


7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 
7 8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


M2. 


Follow  appropriate  plans  such  as: 

assessment  plan 
health  and  safety  plan 
initial  sampling  plan 
remediation  plan 
risk*assessment  plan 
site-closure  plan 
standard  operating  procedures 
waste-minimization  plan 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


CORD/5321 
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b)  For  each  area  of  technician  speciahzation,  select  the  appropriate  level  of  accomplishmenL 


Not  Needed 
All  0 


LAT 

CRT 

FORT 

TSTD 


Awareness 

3 4 


4 

4 

4 

4 


Application 
6 7 


Mastery 
9 10 

9 10 

9 10 

9 10 

9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g) 


Worksite  activity 


O 

ERIC 


141 


CORD/5321 

Haecker/ca 

drafi/3-8-95 

nurskill.doc 

M3.  Assist  and  contribute  to  the  development  and  revision  of  plans  and  reports 
such  as: 

assessment  plan 
health  and  safety  plan 
initial  sampling  plan 
remediation  plan 
risk-assessment  plan 
site-closure  plan 
standard  operating  procedures 
waste-minimization  plan 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 
2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 


Application 
5 6 7 

5 6 7 

5 6 7 

5 6 7 

5 6 7 


Mastery 
8 9 10 

8 9 10 

8 9 10 

8 9 10 

8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


M4. 
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Prepare  and  maintain  hazardous-waste  manifests  and  associated  documents 
for  inspection 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 

8 9 10 

8 9 . 10 

8 9 10 

8 9 10 


c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


MS. 


Select  appropriate  drums  and  containers 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c) 


List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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M6.  Implement  good  housekeeping  practices  in  the  workplace 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed 

Awareness 

Application 

Mastery 

All  0 1 

2 3 

4 

5 

6 

7 

8 9 

10 

LAT  0 1 

2 3 

4 

5 

6 

7 

8 9 

10 

CRT  0 1 

2 3 

4 

5 

6 

7 

8 9 

10 

FORT  0 1 

2 3 

4 

5 

6 

7 

8 9 

10 

TSTD  0 1 

2 3 

4 

5 

6 

7 

8 9 

10 

c)  List  background/supporting  knowledge 

necessary  to  successfully  complete  this  task: 

d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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M7. 


Check  and  document  activities  of  hazardous-waste  treatment  and  disposal 
contractors 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c) 


List  background/suppoiting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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M8.  Working  individually  or  with  others,  develop  improvements  in  the  reduction, 
reuse,  recycling,  or  disposal  of  waste  streams 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


M9. 


Coordinate  collection  and  disposal  of  empty  containers 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

c) 


List  backgroundysupporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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MIO.  Prepare  accumulated  hazardous  waste  for  proper  disposal 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 

Awareness 

Application 

Mastery 

All 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

LAT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CRT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FORT 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TSTD 

0 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

c)  List  background/suppoiting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


0 Schoolsite  activity 


g)  Worksite  activity 
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Mil.  Identify  and  describe  treatment,  removal,  and  disposal  systems  such  as: 

bio-remediation 
chemical  and  physical 
deep- well  injection 
incineration 
vitriHcation 

volatile  organic  compounds 


a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 


Not  Needed 
All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


Awareness 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 


Application 
6 7 8 

6 7 8 

6 7 8 

6 7 8 

6 7 8 


Mastery 
10 
10 
10 
10 
10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task; 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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M12.  Identify  and  describe  hazards  associated  with  abatement  of  materials  such  as: 
asbestos 
fiberglass 
lead 

a)  Give  job  oriented  examples  applicable  to  an  HMMT : 


b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishment. 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 
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M13.  Identify  and  describe  hazards  associated  with  treatment,  removal,  and 
disposal  systems  and  operations 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 


b)  For  each  area  of  technician  speciahzation,  select  the  appropriate  level  of  accomplishment 

Not  Needed  Awareness  Application  Mastery 


All  0 1 

LAT  0 1 

CRT  0 1 

FORT  0 1 

TSTD  0 1 


2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 


5 6 7 
5 6 7 
5 6 7 
5 6 7 
5 6 7 


8 9 10 
8 9 10 
8 9 10 
8 9 10 
8 9 10 


c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


M14.  Provide  on-the-job  training  as  required 

a)  Give  job  oriented  examples  applicable  to  an  HMMT: 
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b)  For  each  area  of  technician  specialization,  select  the  appropriate  level  of  accomplishmenL 

Not  Needed  Awareness  Application  Mastery 


All 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

LAT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

CRT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

FORT 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

TSTD 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1C 

c)  List  background/supporting  knowledge  necessary  to  successfully  complete  this  task: 


d)  List  unique  or  specific  attitudes  (character  traits): 


e)  Assessment  technique  or  procedure 


f)  Schoolsite  activity 


g)  Worksite  activity 


Meeting  Information  (1  example) 


Center  for  Occupational  Research  and  Development 


CORD/J.  Johnson 
HazMat/5320 
July  29.  1994 
page  I 

Minutes  of 

Meeting  Minutes 

Hazardous  Materials  Management  Skill  Standard 

Advisory  Subcommittee  on  Certification 

July  14  - 15,  1994 
Roney  Teaching  Center,  Waco,  TX 


Purpose  of  the  Meeting: 

Review  current  certification  programs  related  to  hazardous  materials  management  that  are  maintained  by  professional 
societies.  Investigate  certification  and  licenser  programs  in  other  technology  areas.  Structure  a framework  that  can  be 
used  for  certification  of  Hazardous  Materials  Management  Technicians  that  will  be  consistent  with  the  Skills  Standard 
being  developed. 

Meeting  Activities: 

Walt  Edling,  Vice  President  for  Service  Programs  at  CORD,  gave  an  introduction  to  CORD  and  to  the  HazMat  Skill 
Standard  Project.  He  set  the  stage  by  explaining  the  importance  of  skill  standards  to  the  overall  educational  system  and 
how  they  fit  into  a seamless  curriculum  leading  from  school  to  an  occupation.  Assessment  and  certification  of  the 
occupational  skill  plays  a key  role  in  this  curriculum. 

Jim  Johnson  give  a review  of  the  project  activities  to  date  and  those  activities  planned  for  the  remainder  of  the  project  It 
was  explained  that  Reggi  Moore  from  NEHA  will  assist  with  the  development  of  an  industrial  survey.  He  will  begin  by 
incorporating  recommendations  made  during  several  focus  group  meetings  into  the  current  version  of  the  task/activity 
outline.  Particularly,  recommendations  made  be  advisory  committee  members  during  the  June  17  Advisory  Committee 
Meeting  in  Fort  Worth  will  be  integrated  into  the  outline.  A survey  will  be  prepared  from  the  results. 

The  representative  of  each  professional  society  present  gave  an  overview  of  the  certification  program  they  are  affiliated 
with.  This  included  the  following: 


Rick  Richardson 

NETA 

Certified  Environmental 
Trainer  (CET) 

Reggie  Moore 

NEHA 

Registered  Hazardous 
Substances  Specialists 

Dan  McGrew 

HMCRI 

Jim  Talley 

NAEP 

Certified  Environmental 

Professionals 

I.P.E.P 

Jean  Drevdahl 

ABIH/BCSP 

CSP 

Certification  and  licensing  associated  with  other  technologies  was  investigated  also.  Jean  Drevdahl  explained  the 
licensing  requirements  associated  with  nursing  at  different  levels.  Similarities  and  differences  between  state  requirements 
was  also  discussed.  Alan  Sosbe  gave  an  overview  of  the  ASE  certification  for  Automotive  Technology.  The  ASE  and 
NATEF  have  developed  a process  to  certify  training  programs  as  well  as  individuals.  This  model  appeared  to  have  many 
similarities  with  the  goals  of  the  HazMat  Skills  Standard  Certification  efforts. 

Valerie  Sherwood  explained  the  work  that  she  was  involved  relative  to  assessment  in  the  Skill  Standards  programs  in 
Great  Britain.  Assessment  is  the  key  to  a successful  certification  program.  Several  comments  and  questions  were  raised 
about  “performance  based’*  assessment.  Although  it  was  agreed  that  this  was  a desirable  component  of  a certification 
program  for  technicians,  care  must  be  taken  to  assure  that  assessors  are  using  common  guidelines  for  the  assessment 
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procedures.  A reasonable  method  for  technician  certification  may  be  to  have  the  performance  bases  assessment 
accomplished  during  a training  program  rather  than  as  part  of  a comprehensive  exam  at  the  end  of  the  training  program. 

The  meeting  reconvened  on  Friday  morning  with  group  discussions.  Each  group  was  to  design  a certification  framework 
and  to  make  recommendations  for  future  activities  in  this  area.  The  summation  of  the  discussions  showed  the  following: 

a.  pursues  certification  of  training  programs  and  of  individuals  completing  those  programs. 

b.  attempt  to  work  within  an  existing  structure,  such  as  the  Partnership  for  Environmental  Technology  Education 
(PETE)  for  the  certification  of  training  programs. 

c.  A comprehensive  examination  with  a performance  based  component  should  be  established  for  technicians.  PETE 
as  well  as  professional  societies  can  provide  this  type  of  certification. 

d.  in  addition  to  a comprehensive  certification,  individuals  should  have  the  opportunity  to  be  certified  for  specific 
specialties.  These  may  include  asbestos,  lead,  nuclear,  etc. 

e.  the  Hazardous  Materials  Management  Technology  Skill  Standard  must  be  complete  enough  to  serve  as  the  basis 
for  any  certification  program.  It  must  also  be  accurate  and  include  all  aspects  of  the  technology. 

f.  each  committee  member  agreed  to  evaluate  the  outline  of  skills  to  verify  that  is  complete  and  accurate  before 
NEHA  completes  and  mails  the  survey  form. 

g.  the  professions  societies  represented,  agree  to  use  their  mailing  lists  to  help  distribute  the  survey  to  as  wide  of  an 
audience  as  possible. 

h.  arrangements  will  be  made  by  Rick  Richardson  to  discuss  these  concepts  with  the  PETE  Board  of  Directors. 


Attached  is  the  agenda  for  the  meeting  and  a list  of  attendees. 


Competency  Certification  Programs 
by  Charles  L.  Richardson 
What  is  Certification? 


cer-ti-fi-ca-tion  n.  Abbr.  cert.  1.  The  act  of  certifying  or  certificating.  2.  The  state  of 
being  certified.  3.  A certified  statement. 

cer-ti-fy  v.  -fied,  -fying,  -fies.  —tr.  1.  a.  To  confirm  formally  as  true,  accurate,  or 
genuine;  testify  to  or  vouch  for  in  writing,  b.  To  guarantee  as  meeting  a standard; 
attest. 


cer-ti-fied  adj.  Abbr.  cert.  1.  Guaranteed  in  writing;  vouched  for;  endorsed.  2.  Holding 
a certificate. 

- The  American  Heritage  Dictionary  of  the  English  Language 

In  specific  reference  to  educational,  training,  or  professional  certification  or  designation 
programs,  the  term  "certification"  has  a more  specific  meaning:  the  process  or 
procedure  of  certifying  an  individual  as  minimally  competent  and/or  experienced  in  a 
particular  endeavor.  In  this  specific  context,  there  are  two  basic  but  slightly  different 
types  of  certification.  These  differences  can  cause  confusion  when  two  people  are 
discussing  certification,  but  have  different  types  of  certification  in  mind.  The  two  basic 
types  of  certification  are: 

• Voluntary.  Voluntary  certifications  are  those  that  people  elect  to  acquire.  People 
usually  elect  to  acquire  a certification  to  demonstrate  to  the  public,  employers,  or 
potential  employers  that  an  independent  third  party  has  examined  and  approved 
their  knowledge,  capabilities,  experience,  or  some  combination  of  these.  The 
independent  party  then  attests,  usually  in  writing,  that  the  individual  meets 
minimum  standards  of  knowledge,  capability,  or  experience.  Most  volxmtary 
certifications  are  offered  by  professional  associations  and  societies. 


Mandatory.  Mandatory  certifications  are  those  required  by  a responsible 
authority,  often  a state  government,  so  that  a person  may  be  permitted  to 
perform  certain  tasks  or  work  in  a designated  profession.  Mandatory 
certifications  also  usually  entail  an  examination  of  knowledge,  capabilities, 
experience,  or  some  combination  of  these.  Although  the  purpose  of  mandatory 
certification  also  is  to  determine  that  a person  possesses  minimum  knowledge, 
capabilities,  or  experience,  the  examining  party  is  not  necessarily  independent. 
For  example,  state  regulatory  agencies  often  develop  and  administer  their  own 
exams.  In  many  situations,  mandatory  certification  is  similar  to  licensing. 


ERIC 
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Complicating  the  discussion  of  certifications  even  further  is  the  fact  that  some  voluntary 
certifications  have  been  made  mandatory  for  effectively  mandatory)  by  employers  and 
government  authorities.  Many  governmental  entities  will  accept  documentation, 
applications,  etc.  only  if  submitted  or  countersigned  by  an  individual  with  a specified 
certification.  This  is  seen  primarily  in  engineering,  medical  and  public  health  areas.  In 
the  private  sector,  professional  certifications  are  increasingly  being  required  by  some 
employers  as  a condition  of  obtaming  or  retaining  employment.  Since  the  promulgation 
of  many  new  federal  regulations  by  the  U.S.  EPA,  OSI^,  and  Department  of 
Transportation  mandating  training  in  environmental  or  environmental  health  and 
safety  areas,  my  own  organization  has  witnessed  its  certification,  the  Certified 
Envirorrmental  Trainer  (CET)  become  required  by  many  companies  for  employment  or 
retention  of  employment  in  the  field.  Some  municipalities,  states,  and  federal  entities 
(primarily  the  armed  services)  now  have  the  CET  as  a contract  preference  item,  if  not  a 
requirement. 


What  are  "Certificate"  Programs? 

In  addition  to  certifications,  discussed  above,  there  also  are  certificate  courses  or 
programs  offered  by  a variety  of  organizations.  Certificate  programs  are  those  for 
which  a certificate  of  completion  is  provided  following  a course,  seminar,  workshop,  or 
related  collection  of  these.  Certificate  programs  often  are  confused  with  true 
certification  programs,  and  some  vendors  of  the  programs  purposely  encourage  this 
confusion. 

This  is  not  to  suggest  negativity  toward  all  certificate  programs.  Many  programs  are 
entirely  reputable  and  appropriate  for  their  purpose.  They  are  offered  by  educational 
institutions  and  reputable  professional  associations,  often  as  continuing  education  or  by 
continuing  education  departments,  and  constitute  good  (or  at  least  adequate)  education 
or  training.  Those  offered  by  educational  institutions  usually  are  directed  to  an 
audience  that  has  a personal  stake  in  getting  the  maximum  amoimt  of  information  or 
training  from  the  program.  This  offers  a level  of  assurance  that  students/ attendees  go 
away  with  increased  knowledge  or  competency.  But,  there  usually  is  no  assurance  of 
this,  as  certificate  programs  seldom  include  tests  of  any  kind. 

Some  certificate  programs  are  offered  only  because  some  authority,  often  a state  or 
federal  agency,  has  mandated  some  type  of  training  (but  have  not  also  mandated 
minimum  demonstrated  results  from  the  training  on  the  part  of  the  students/ 
attendees).  Employers  are  then  obliged  to  seek  some  way  of  meeting  often  ill-defined 
requirements.  Naturally,  when  there  are  dollars  to  be  made,  someone  will  step  forward 
to  earn  them.  Some  vendors  respond  properly  and  provide  a competent  curriculum; 
others  haven't  the  interest,  experience,  or  knowledge  to  do  so.  Also,  vendors  in  the 
latter  category  also  know  that  generally  the  students/ attendees  at  these  programs  have 
no  personal  stake  in  attending,  but  are  there  simply  to  get  a "ticket  punched."  Knowing 


this,  they  feel  no  obligation  to  do  more  than  assure  that  the  "ticket"  is  indeed 
"punched." 


What  are  Designations? 

des-ig-na-tion  n.  1.  The  act  of  designating;  a marking  or  point  out.  2.  Nomination  or 
appointment.  3.  A distinguishing  name  or  mark;  title. 

- The  American  Heritage  Dictionary  of  the  English  Language 

Professional  and  technical  certification  usually  is  accompanied  by  a "designation."  We 
are  all  familiar  with  designations  conferred  with  educational  degrees,  such  as  Ph.D, 
M.D.,  and  D.D.S.,  and  such  association-conferred  designations  as  C.P.A.  Somewhat  less 
common,  but  also  widely  recognized  are  such  designations  as  PE.  (Professional 
Engineer)  and  R.H.  (Registered  Pharmacist). 

Over  the  years,  professional  and  technical  associations  have  created  what  many 
consider  to  be  a surfeit  of  certifications  and  designations.  Most  are  understood  and  have 
meaning  only  among  those  practicing  in  the  specific  field  to  which  the 
certification/ designation  applies.  This  is  not  to  denigrate  highly  specialized 
certifications  and  designations,  as  for  the  most  part  they  are  intended  to  be  known 
primarily  within  closely  related  professional  and  technical  fields.  Within  those  circles, 
they  may  provide  a ready  recognition  of  superior  qualifications  in  a particular  field  of 
specialization  — just  as  intended. 

How  are  Certification  Examinations  Developed? 

At  professional  and  advanced  levels,  certification  generally  entails  extensive  education 
or  experience  requirements,  or  a combination  of  these,  as  well  as  an  examination 
covering  the  body  of  knowledge  of  the  certification  area.  Most  credible  programs  also 
have  requirements  for  continuing  education  and  re-certification  on  a specified  schedule, 
usually  two  or  three  years.  Another  common  feature  of  reputable  certifications  is  that 
the  examination  is  based  on  sound  psychometric  testing  methodologies,  and  are 
updated  as  dictated  by  developments  in  the  field.  Certification  programs  lacking  these 
features  additionally  open  themselves  to  potentially  serious  legal  problems. 

Designing,  writing,  and  validating  examinations  for  professional  certification  is 
difficult,  lengthy,  and  expensive.  For  example,  when  National  Environmental  Training 
Association  (NETA)  members  determined  a need  for  certification  many  years  ago,  it 
still  took  several  years  of  deliberation  and  planning  before  the  decision  was  made  to 
proceed.  At  that  time,  panels  of  specialists  in  each  of  the  original  exam  technical  areas 
met,  developed  the  task  analyses  and  core  need-to-know  contents  (including  the 
prioritization  and  relative  weighting  of  the  need-to-know  items)  under  the  direction  of 
a specialist  from  Purdue  University.  With  the  information  developed  in  these  sessions. 


technical  specialists  in  each  area  began  developing  test  items,  which  were  then  further 
examined  and  validated  by  panels  to  determine  relative  levels  of  difficulty.  This  process 
requires  a consensus  to  determine  the  percent  of  miiumally  competent  trainers  who  are 
likely  to  choose  the  correct  answer.  Each  test  item  is  then  coded  to  reflect  all  the 
relevant  information  about  it. 

Next,  items  are  examined  by  a testing  specialist  to  determine  if  question  or  detractor 
wording  is  unnecessarily  obscure,  potentially  confusing,  or  in  some  way  outright 
discriminatory.  Items  that  pass  this  step  (several  revisions  may  be  involved)  are  entered 
into  the  field  test  "item  bank"  and  coded  for  the  next  step.  Items  are  then  field  tested  to 
acquire  statistical  and  psychometric  validity  information  on  each  question.  In  an  existing 
subject  area,  this  often  is  done  as  a part  of  an  actual  examination,  by  adding  several 
field  test  questions  to  the  exam.  This  is  the  quickest  and  easiest  way  to  gather  statistical 
data.  New  test  areas,  on  the  other  hand,  must  be  field  tested  in  a discrete  test.  Since  field 
test  items  often  are  still  "raw,"  examinees  may  spot  them  as  "peculiar"  or  seemingly 
redundant.  Field  test  items  are  not  figured  into  the  score.  Field-tested  items  that  prove 
to  be  psychometrically  and  statistically  valid  are  then  recoded  and  included  in  the  item 
bank  for  selection  by  the  computer  program  which  "writes"  the  test,  according  to 
criteria  set  for  a given  exam. 

This  entire  process  is  highly  specialized  and  can  be  very  complicated.  It  requires  a great 
deal  of  time  to  complete,  as  well  as  the  specialized  and  expensive  services  of  testing 
professionals.  Unless  the  certifying  authority  can  hire  such  personnel  full  time,  they 
must  contract  with  a professional  testing  service  or  testing  specialists  to  do  the  psycho- 
metric and  statistical  work,  as  well  as  directing  the  test  item  writing  and  analysis. 

Finally,  certifying  authorities  generally  agree  that  the  underlying  task  analysis  and 
need-to-know  for  each  item  bank  in  a test  needs  be  reevaluated  every  few  years.  This  is 
particularly  necessary  in  rapidly  developing  specialty  areas.  Reevaluation  involves 
reassembling  panels  of  specialists  periodically  to  determine  current  tasks,  need-to-know 
criteria,  etc.  This  process  takes  a great  deal  of  money,  as  well  as  time  and  effort  by  many 
volunteers  most  of  whom  should  be  subject  area  rather  than  training  specialists. 

How  are  Certification  Programs  Administered? 

Voluntary  certification  programs  generally  are  managed  and  administered  by 
professional  or  educational  associations,  societies,  or  directly  associated  foundations. 
This  can  lead  to  a potential  conflict  of  interest  between  the  objectives  of  the  parent 
organization,  and  the  objectives  of  the  certification. 

Most  associations  offering  certifications  also  have  as  a part  of  their  income  stream 
courses  to  help  individuals  prepare  for  the  certification,  continuing  education  courses  to 
help  them  retain  certification,  or  both.  These  programs  can  be  extremely  valuable  to  the 
associations,  their  members,  and  those  certified  by  them.  Extreme  care  must  be  taken. 


however,  tiiat  the  income  objectives  of  the  association  do  not  contaminate  the  integrity 
of  the  certification  and  its  examinations.  Some  associations  have  dealt  with  this  issue  by 
creating  separate,  but  related  foundations  or  sister  organizations  to  administer  the 
actual  certification,  thereby  presumably  leaving  the  association  itself  "clean"  to  pursue 
its  supporting  education  programs. 

While  this  separation  often  makes  sense  for  trade  associations  (which  can  gain  tax 
benefits  from  having  a separate  educational  foundation),  most  thinking  today  does  not 
support  the  necessity  of  a separate  entity  to  administer  certification  programs  of 
educational  (i.e,  IRC  501(c)(3))  associations,  so  long  as  proper  care  is  taken  not  to 
contaminate  the  process.  On  the  other  hand,  having  an  independent  ^ovemin^  body 
within  the  association  to  manage  policy  and  procedures  relating  to  certification  is 
generally  advisable.  Experience  has  shown  that  such  independent  bodies  tend  to  guard 
rather  jealously  the  integrity  of  their  programs. 

The  Problems...? 

The  most  frequently  encountered  certification  "malpractice"  is  the  conduct  of  training 
by  an  association  (or,  sanctioned  by  an  association)  designed  specifically  to  prepare 
people  for  their  own  examination.  This  is  known  as  "teaching  to"  the  examination  and 
is,  unfortunately,  all  too  common.  Can  you  imagine  our  most  prestigious  national 
testing  organization,  the  Educational  Testing  Service  in  Princeton,  running  its  own 
cram  courses  to  prepare  students  for  their  college  entrance  or  other  examinations? 
Individuals  or  organizations  evaluating  certification  programs  for  adoption  or  personal 
use  should  be  aware  of  this  danger,  and  look  carefully  at  any  training  conducted  by  the 
association  to  assure  that  the  integrity  of  the  certification  is  not  violated  through  easy 
access  using  this  route. 

On  the  other  hand,  since  certifications  are  intended  to  convey  an  assurance  that  the 
certified  individual  possesses  broadly  based  knowledge  (and  hopefully,  resulting 
competency)  in  the  field,  training  and  education  programs  which  teach  the  broad 
substance  of  the  certification  area  should  be  welcomed,  regardless  of  who  offers  the 
courses.  Responsible  testing  authorities  make  the  point  that  certification  can,  and 
should,  validate  the  training  or  education  the  individual  has  received.  The  reverse  is 
equally  true:  good  education  or  training  should  provide  the  broad  knowledge  needed 
to  practice  in  the  field,  and  this  can  be  tested  by  the  certification  exam.  Thus,  a sound 
educational  or  training  program  which  avoids  "teaching  to"  its  exam  - but  rather 
covers  the  topic  without  concentrating  on  areas  known  to  be  included  in  the  exam,  is  an 
asset  to  the  profession  and  strengthens  its  certification. 


This  brings  us  back  to  potential  legal  problems,  mentioned  earlier.  Potential  problems 
can  result  from  either  tortious  interference  of  business  relationships  or  for  violations  of 
antitrust  laws.  Although  this  is  not  intended  to  be  legal  advice,  organizations  interested 


in  starting  certification  programs,  or  instituting  new  certificatiorrs,  should  take  special 
care  to  assure  that  their  programs  are: 

• accessible  to  everyone  meeting  minimum  eligibility; 

• administered  with  absolute  fairness  and  without  discrimination; 

• have  a written  and  fair  appeals  process; 

• make  no  assurances  of  abilities  or  competencies  beyond  the  minimum  level  for 
which  it  is  designed;  and 

• not  be  tied  to  a requirement  of  membership  in  the  granting  organization. 

Implicit  in  these  requirements  is  that  the  examination  itself  be  verifiably  valid.  This  is 
the  point  of  the  exhaustive  process  outlined  above  for  the  development  of  certification 
examinations.  No  matter  how  scrupulously  a program  may  be  administered,  if  the 
exam  itself  does  not  reliably  assess  what  it  claims  to,  you  have  failed  and  thereby 
acquire  potential  liability.  A single  invalid  or  poorly  constructed  question  or  distractor 
(incorrect  answers  used  in  multiple  choice  questions)  could  cause  an  individual  to 
appear  to  fail  the  exam.  If  that  individual  then  had  reason  to  believe  he  or  she  has  been 
significantly  damaged  by  the  process,  the  certifying  organization  would  be  in  for  real 
trouble  should  the  individual  choose  to  sue. 

- Charles  L.  “Rick"  Richardson  is  Executive  Director  of  the  National  Environmental 
Training  Association,  Phoenix,  Arizona 

© 1993,  NETA.  Users  are  hereby  granted  permission  to  reproduce  portions  of,  or  make  extensive 
quotes  from  this  article  so  long  as  the  information  is  properly  credited  to  author  and  the  National 
Environmental  Training  Association. 


Notes  for  Production  of  Implementation  Guide: 

Orlando  Meeting  and  Outline 

The  following  pages  include  notes  from  the  latest  Advisory  Committee  Meeting 
held  on  January  29  and  30, 1996,  in  Orlando,  Florida;  and  a draft  of  an  outline 
for  the  implementation  guide. 


Meeting  Notes:  An  Open  Discussion  Regarding  Implementation  of  the 

HAZMAT  Skills  Standard 

To  successfully  implement  the  skills  standard  into  industry  practices  and 
educational  programs,  more  mformation  is  needed.  CORD  is  conducting  several 
workshops  for  the  purpose  of  gathering  information  and  developing  an 
Implementation  Guide.  This  guide  will  answer  questions  regarding  competency 
levels,  better  definition  of  the  skills  standard,  overlapping  of  skills  within 
environmental  technology,  evaluating  individuals,  and  assessing  skill 
attaiiunent. 


The  group  broke  into  concurrent  work  sessions.  Each  session  dealt  with  one  of 
the  following  topics: 

• Hazardous  Management  Material  Know-How 

Tlus  work  session  used  a three-dimensional  chart  to  identify  more  detail 
within  the  skills  standard.  Each  skill  was  considered  within  the  contexts 
of  the  need  for  supervision,  parameters  within  to  make  decisions,  and 
situational  settings  of  skills.  This  exercise  generated  a great  deal  of 
discussion.  It  was  the  consensus  of  the  group  that  the  level  of  supervision 
will  vary  greatly  among  organizations.  It  was  concluded  that  students 
should  be  taught  so  that  they  can  perform  the  standard  without  "direct 
supervision",  but  recognize  that  most  organizations  will  provide  entry- 
level  technicians  with  supervision.  This  worksheet  will  be  changed  to  a 
two  dimensional  worksheet  and  will  be  presented  in  the  remaining 
workshops.  This  document  may  be  included  in  the  Implementation 
Guide  as  an  instrument  for  evaluating  employees. 

• Integrating  Skills  Standards  with  Scenarios 

To  illustrate  a context  which  the  skills  are  used  in  the  workplace, 
scenarios  can  be  useful.  Common  scenarios  were  developed  for  each  of 
the  thirteen  job  functions.  These  scenarios  were  made  to  be  general  in 
workplace  situations  so  that  they  are  applicable  to  many  different 
working  environments.  We  discussed  the  importance  of  problem-solving 
skills  needed  in  the  workplace.  Often  times  how  an  individual  trouble- 
shoots an  unexpected  problem  reveals  the  level  of  competency  acquired  in 
a particular  area.  Since  it  is  critical  that  the  academic,  employability,  and 


supporting  knowledge  all  be  integrated  to  achieve  the  intent  of  the  skills 
standard,  scenarios  were  developed  to  incorporate  each  of  these. 

• Identifying  common  skills  within  environmental  technology 

Education  programs  are  most  often  built  around  a cluster  of  occupations 
or  area  of  study.  Most  programs  involving  Hazardous  Material 
Management  also  encompass  other  environmental  technology  fields  of 
study.  For  program  developers  to  utilize  the  HMMT  Skills  Standard  it  is 
important  to  identify  the  commonality  of  skills  across  the  environmental 
occupations.  To  assist  in  gathering  this  information  a worksheet  was  used 
in  working  sessions  to  identify  if  each  of  the  skills  outlined  in  the 
standard  are  used  in  other  environmental  occupations.  Nine  general 
occupations  were  identified  and  analyzed.  We  have  gathered  this 
information  in  two  other  workshops  and  it  will  be  used  in  the  future 
HMMT  workshops.  Preliminary  results  indicate  a close  correlation  of 
needed  skills  between  a Health  and  Safety  Technician  and  the  HMMT. 
Other  areas  to  consider  include  air  quality,  water  quality,  solid  waste 
management,  and  planning  technicians.  It  became  apparent  that  many 
skills  are  used  in  other  occupations,  but  perhaps  in  a different  context. 
Further  evaluation  of  identifying  this  information  is  important  to  assist  in 
defining  environmental  technology  as  a whole. 

On  Tuesday,  January  30,  each  of  these  work  sessions  involved  all  members.  The 
results  of  these  working  sessions  will  be  compiled  and  they  will  form  the  basis 
for  future  workshops.  A consolidation  of  the  information  gathered  is  expected 
by  February  19, 1996.  This  information  will  be  used  in  the  Implementation 
Guide.  A draft  form  of  the  Implementation  Guide  will  be  available  for 
committee  member  conunents  in  April.  The  following  people  volunteered  to 
assist  in  gathering  information  and  writing  parts  of  the  Guide. 


Rick  Richardson 

A model  accreditation  program 

Reggie  Moore 

A model  certification  program 

Bruce  Rodgers 
Doug  Feil 

ISO  14000;  The  change  from  reactive  to 
proactive  emphasis  in  the  technicians 
job. 

Bob  Bear 

Industry  svirvey 

Jean  Drevdahl 

Gap  analysis  between  school  and 
industry  svirveys 

Lois  George 

Identifying  teacher  resources  and 
materials 

Lois  George 

Internet  Resources 

Doug  Feil 
Rick  Richardson 

Gayle  Haecker  Scenarios 

Career  Paths 

Using  the  standard  for  developing  job 
descriptions 

Identifying  appropriate  assessment 
techniques. 
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CONTENT  MODEL 


I.  Worker  Attributes 

iTbis  section  includes  a series  of  descriptor  categories  related  to  the  characteristics  or  qualiricadons 
that  a worker  brings  to  a job.  The  first  five  descriptors  listed  represent  an  approxim^  hierarchy 
or  continuum  of  skills-related  information  (moving  from  general  to  increasingly  specific  levels  of 
description  and  analysis)  that  is  expected  to  provide  a wide  range  of  application  option  for  users 
requiring  sHll*  information  of  different  types  and  at  different  levels  of  specificity.  It  is  expected 
appn^riate  verification,  elaboration  and  specification  of  these  descriptor  categories  and  their 
specific  component  elements  will  require  further  research. 


Aptitudes  and  Abilities.  The  capacity  to  perform  particular  classes  or  categories  of  mental 
and  physical  functions;  examples  include:  cognitive  abilities  (examples  include,  verbri, 

quantitative,  abstract  reasoning),  spatial/perceptual  abilities  (examples  include:  spatial 

orientation  and  visualization,  perceptual  speed,  flexibility  and  speed  of  closure),  psychomotor 
abilities  (examples  include:  arm,  manual,  and  finger  dexterity,  eye-hand  coordination),  senary 
abilities  (examples  include:  vision,  hearing,  color  discrimination)  and  physical  abilities 

(examples  include:  static  strength,  dynamic  strength,  stamina,  extent  flexibility). 

Workplace  Basic  Skills.  Fundamental  developed  abilities  that  are  required  to  at  least  some 
degree  in  virtually  all  Jobs.  Examples  include:  reading,  writing  and  arithmetic  or 

computational  abilities,  (^ese  are  included  as  a separate  descriptor  category  because,  although 
related  to  aptitudes  and  abilities,  they  include  significant  knowledge  and  learning  components.) 

Cross-Functional  Skills.  The  various  types  of  developed  generic  skills  that  are  related  to  foe 
performance  of  broad  categories  of  work  activity  that  tend  to  occur  across  relatively  wide 
ranges  of  Jobs.  Examples  include:  uiformation  gathering,  oral  communication,  problem 

analysis,  negotiating,  organizing  and  planning;  coordinating  with  others  and  coaching  or 
mentoring. 

Occupation-Sped  He  Skiils.  The  developed  ability  to  perform  given  general  or  specific  work 
activities  that  tend  to  occur  across  relatively  narrower  ranges  of  Jobs  and/or  are  defined  in 
relatively  Job  or  activity  specific  terms;  these  are  operationally  defined  as  foe  ability  to  perform 
foe  generalized  work  activities  and  Job  duties/tasks,  defined  in  Section  III,  or  foe  ability  to  use 
or  operate  given  machines,  tools,  or  equipment,  defined  in  Section  II.  Examples  include, 
ability  to  read  blueprints,  ^ility  to  repair  electrical  appliances,  ability  to  type  and  proofread 
statistical  reports,  ability  to  operate  a milling  machine  and  ability  to  operate  a forklift. 

Occupation-Sped  fie  Knowledge.  Understanding  or  awareness  of,  or  familiarity  with,  foe 
facts,  principles,  processes,  methods,  or  techniques  related  to  a particular  subject  area, 
discipline,  trade,  science,  or  art.  Includes  knowledge  of  foreign  languages,  computer 
programming  languages  and  specific  computer  software  packages  or  applications.  Examples 
include:  financial  planning  and  analysis,  fire  protection  systems,  computer  graphics,  data 

communication  networks,  patent  law,  Spanish,  COBOL  and  spreadsheet  software.  

Personal  Qualities.  An  individual’s  characteristic,  habitual,  or  typical  manner  of  thinking, 
feeling,  behaving,  or  responding  with  respect  to  oneself,  others,  situations,  or  events. 
Examples  include:  self-esteem,  sociability,  responsibility  and  integrity/honesty. 
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Getting  to  Clusters 

A Proposal  to  the  National  Skill  Standards  Board 
Marc  Tucker,  President 

National  Center  on  Education  and  the  Economy 

September  1995 


rerent  twenty  five  years,  real  wages  have  been  declining  in  the  United  States  In 

recent  times  our  people  have  been  getting  poorer  even  as  our  firms  have  been  getting  richer 

ha^e  f "^"ch  lower  cost  structures  than  Lrs  now 

have  access  lo  the  most  advanced  technologies  and  international  sources  of  capital  and  can 

erefore  produce  shoes,  shirts,  televiston  sets  and  home  videotape  recorders  at  prices  with  which 

we  cannot  compete,  tf  we  are  competing  with  them  on  price  t « pnces  wtth  whtch 

^o^  to  ctoges  in  consumer  tastes.  The  world  wiU  pay  much  higher  prices  for  su5i  thtags 
^ for  widely  available  products  and  services  that  differ  only  in  their  price.  To  compete  on  ^ 
quabty,  however,  r^utres  us  to  reorganize  the  way  work  gels  done.  No  firm  can  pr^Sce  oualitv 

hig^routmi^way.  To  the  contrary,  quality  production  begins  by  asking  the  front-line 

wo^orce  to  do  many  of  the  things  dmt,  up  to  now,  w.  havered  only  mC^  1 
professionals  to  do,  and,  m fact,  means  asking  that  workforce  to  take  major^onsibilitv  for  the 
^nnnuous  mtprovement  of  products,  services  «td  processes  by  t^chTSium  ^ s^.^  ^ 
produced^  In  this  environment,  the  highly  stable  and  narrow  job  descriptions  of  the  fiont-line^ 
mass-production  labor  force  are  obsolete  tutd  counterproductive.  All  ov^rworttTa^ 

the  greatem  danger  in  creating  a national  system  of  occupational  standards  is  to  cast 

alt  “'“"PPO”  “™=cete  in  the  form  of  it^ustry  standardri.^^^  ™ld 

Better  to  have  no  occupational  standards  « aU.  The  National  Skill  StiuZds  Boar"i^oTel 

S.Tfs  ‘"T’*  ''  P™™®"  skill  standards 

as  Dossible  fr/smlu^/;  , ““>'''™*i>y'he  new  standards  as  fost 

u^ssible.  not  a codify  Ok  demands  of  mod  Jobs  as  Okv  are  noK  ieL 

Pif  Standards  Board  is  to  promote  the  growth  of  our 

- , P PP^®i  workers  who  have  the  skilZincedfed  for  work  in  h/ffh  , 

/Kryornun^tu^rkorgtamtirtonsThequesti™  /«•  wort  m fog*, 

f„r  - «y«»' 

system,  caU  it  Tier  HI,  are  skUl  standards  for  IndtvtdM  jobs  - like 
that  of  a welder  of  sp«nal,y  alloys,  or  oil  field  rigger,  or  the  operator  of  a machine  thT^o™ 


R-nO'ons  ■"  >h=  semiconductor  fabncation  business  - and  standards  set  by  individual 

,rr,^°  r ‘h'  «>"<l^rds  Boeing  sr  orl 

tolerances  and  failure  rates  in  the  construction  of  its  new  777  airplanes. 

At  the  next  level  of  the  standards  system.  Tier  II,  are  skill  standards  for  groups  or  dusters  of 
occupanons  regujrtng  br^,y  simitar  skills.  Because  these  groupings  Lh  mLe  ^ 
occupations  - there  might  be  a grouping,  say,  for  manufacturing  technicians,  encompassing  a 
fh  ' c„  ' of  manufacturing  jobs  - there  might  evenfualiy  be  no  more  .han“S  of 

these  categones  coyenng  most  of  the  front-line  jobs  in  the  nation.  The  actual  standards  f^what 

able  Todo  *id  ° h “tegoty  and  how  well  one  would  have  to  be 

fe  s Ltd  ,T  f “'’’r''  '’f  “y''  °f  i"  “Wch  one  was  expected  to  lelve 

o-hi  u ^ ® actory  gate  but  by  the  requirements  of  high  performance  work  nroaniTat;»»- 

which  one  IS  expected  to  think  and  to  contribute  a lot  to  the  vies  and  improvem™?^e 
product  or  services.  These  would  be  standards  for  the  future,  not  the  past. 

^ of  «<a«in-o!r/or  who,  eueryone  in  the  society 
^glu  lo  hi^  and  ie  able  to  do  to  be  successful  at  ieoH,  as  a citizen  and  7s  a fan^tZZ 

""i.  ""’parable  to  what  high  school  studentscan  do  in  those 

«untnes  that  riow  have  the  best  performance  in  this  worid  in  the  core  subjects  of^  HuliT 

““f  of  the  subjects  studied  m.  well  Jtl^  <ap^ 

that  k^wledge  to  comply  real-worid  problems.  And  they  would  incorporate  thT^°  Ss 

s^l*^  «vironmen«  hrespecdve  rfS^p^S^'obt!e 


n s'tanlrS"^d^?r  Standards  Board  would  concentrate  its  efforts  on  Tier 

skill  requirements.  ■"  """""’T'  Jobs  that  share  a core  of  common 


rtf  than  'eyk  I ‘ii  I ^ ” succeco  ui  311  high  performance  work  organizations.  irresDective 

1 of  ital”:^  m otan^^r  ^ be  of  great  help  to  diose 

Lerit^s^^V  h Tril”  tJovdoping  and  using  Tier  m standards,  because  the 

genenc  standards  should  also  be  included  in  those  standards. 

the  ^ development  of  skill  and  knowledge  on  a particular  job  in 

^ obsolescence.  ^ trick  is  m estabBTa 

those  who  mr^j  ct  ^ ,4  speofic  -r  to  create  a set  of  standards  specific  enough  so  that 

can  offer  a set  of  skills  that  have  great  value  to  ^pl^X 
need  them,  but  general  enough  so  that  those  skills  are  broadly  marketable  in  many  fir^and  even 
among  many  industnes.  What  does  this  mean  for  the  pro^of  estabBshi^^"^ 

rou^y  °Thexe^  di>^ng  the  American  economy  into  about  a dozen  s^ments  of 

roughly  equiU  size.  There  are  a number  of  conceptual  schemes  produced  by  well-known 

^^Sn  tith^th  ^ ^ commissions  an 

sample  of  firms  and  ^ techni^  expertise  to  send  out  questionnaires  to  a structured 

sample  of  firms  and  organizations  in  each  of  the  segments,  making  sure  that  large  firms  and  small 


renrSnted  “ "'T' ' segment  is 

deSho^  fi  ^'7  'll  ®°  8“Stephie  represemation,  and  so  on.  Respldents  are  asked  lo 

n .e™s  of  het  of  T'  7 “S™"'  ‘ta.  they  look  .0  as  leading  ,he  Indus, w 

se,:^:  an?o3epm;*ed!’i:t™  ““ 


s^ore  f of  of  the  firms  that 

extenckfwo  T T ^ °''  P^°P'^  ^om  their  firm  to  an 

ultntrt  !^  organized  by  the  Board.  The  people  invited  to  this  work  session  to 

hrld  ^ t'^o  ^eks,  are  asked  to  came  to  agreement  among  themselves  on  a beginning  list  of 
Thesl  will  serve  as  the  starting  point  for  the  development  of  the  standards  system 

vS^*i„‘^L'771r!'  d"'t  "*«  ">  0'  fitt^'t  dev.lop«,  and 

the  validated  clusters’.  ' “ P”*  ° P'“=««  '«»  Oilminate  in  an  adoption  by  the  Board  of 

•“  '»'  *'  fiPl'J  i"  <Ws  way  and  endors«l  by 

these  cross-cutting  clusters.  In  this  way,  the  nation  can  have  its  cake  and  eat  h.  too  Th^  fir« 

which  the  who^ercise  is  p"™  “<<  will  use  the  standards,  without 
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HMMT  Focus  Group  Workshop  - Colorado 
Sunday,  January  07,  1996  6:26PM 


IN  YOUR  BOX.... 

Here  is  the  attendee  list  and  agenda.  - 

Just  in  case  there  might  be  a situation  where  you  told  me  something  you  want  available  at  the  workshop  or  some 
information  to  be  included  in  the  packets  and  I have  forgotten  it  — please  think  through  this  workshop  and  make 
a list  of  things  you  expect  to  see.  i.e.  is  there  anything  specific  to  your  presentation  that  would  be  relevant? 

Lorenza  will  be  putting  together  packets  T uesday  afternoon.  Let  me  know  if  you  have  questions. 


ERIC 


HMMT  Focus  Group  Workshop 
Front  Range  Community  College 
Westminster,  Colorado 
January  12, 1996 


Attendee  List 


Barbara  Barry 
Terra  Concepts,  Inc. 
P.O.  Box  280 
Golden.  CO  80402 

Larry  CokJron 
Coldron  & Associates 
P.O.  Box  22281 
Denver,  CO  80222 


Derrill  Dickerson 
Supervisor 

B.F.  Goodrich  Aerospace 
50  William  White  Blvd. 

Pueblo,  CO  81001 

Fred  Dowsett 

Colorado  Department  of  Health 
4300  Cherry  Creek  Dr.  South 
Denver.  CO  80222-1530 

Reggie  Moore 

Manager,  Environmental  Education 
Nat’ I Environmental  Health  Assoc. 
720  South  Colorado  Blvd.,  Suite  970 
Denver,  CO  80222 

Jill  Farver 
Manager 

Symbios  Logic,  Inc. 

2001  Danfield  Court 

Fort  Collins,  CO  80525-2998 

Timothy  Gabelhouse 
Lawyer 

Office  of  Emergency  Management 
Camp  George  West 
Golden,  CO  80401 

Jeffrey  German 

Ratirons  Environmental  Solutions 
7651  W.  41st  Avenue,  Suite  91 
Wheat  Ridge.  CO  80033 


Bill  Giannetto 

City  of  Colorado  Springs 

703  East  Las  Vegas  Street 

Colorado  Springs,  CO  80906-1534 

Frank  Hammitt 
Safety  Inspector 

University  of  Colorado  at  Colorado  Springs 
1420  Austin  Bluffs  Parkway 
Colorado  Springs,  CO  80933-71 50 

Ted  Matsuo 
11746  W.  74th  Way 
Arvada,  CO  80005 


Tammy  Ottmer 
Disaster  Pro.  Spec. 

Colorado  Department  of  Health 
4300  Cherry  Creek  Drive  South 
Denver,  CO  80222-1530 

Rosann  Pottrone 
Instructor 

Arapahoe  Community  College 
2500  West  College  Drive 
Littleton.  CO  80160-9002 

Mark  Quick 
Div.  of  Fire  Safety 
Dept,  of  Public  Safety 
700  Kipling,  Suit  1200 
Denver,  CO  80215 

Asa  Reed 

Rocky  Mountain  Remediation  Services 
1 238  Carbide  Court 
Longmont,  CO  80501 


Marcy  Rice 
Poudre  School  District 
2407  LaPorte  Avenue 
R.  Collins,  CO  80521 


O 


Attendee  List 


Page  2 


Jack  Sosebee 

Rust  Environment  and  Infrastructure 
6143  S.  Willow  Drive,  Suite  200 
Englewood.  CO  801 1 1 

Jeff  Zayach 
E.H.  Program  Coord. 
Boulder  County  Health  Dept. 
3450  Broadway 
Boulder,  CO  80304 

Larry  Spraggs 

Dean,  Environmental  Science 
Red  Rocks  Community  College 
13300  West  Sixth  Avenue 
Lakewood,  CO  80401-5398 

Facilitators/Sponsors 
Richard  Barth 

Environmental  Science  and  Technology 
Front  Range  Community  College 
3645  West  112th  Avenue 
Westminster,  CO  80030 

Joni  Toomey 
E.H.  Program 

Boulder  County  Health  Dept. 
3450  Broadway 
Boulder,  CO  80304 

Gwen  Burton 

Environmental  Science  and  Technology 
Front  Range  Community  College 
3645  West  1 12th  Avenue 
Westminster,  CO  80030 

Mark  VonMaier 
Project  Manager 
ICF  Kaiser 

165  South  Union  Blvd.,  Suite  850 
Lakewood,  CO  80228-2213 

Don  Dimberger 

Corporate,  Workforce,  & Economic  Development 
Pikes  Peak  Community  College 
One  Commerce  Center,  Suite  1 03-7222 
Colorado  Springs,  CO  80919 

Mark  Webb 

City  of  Colorado  Springs 
703  East  Las  Vegas  Street 
Colorado  Springs,  CO  80906-1 534 

Nelson  Fabian 
Executive  Director 

National  Environmental  Health  Association 
720  South  Colorado  Blvd.,  Suite  970 
Denver,  CO  80222 

Donlyn  Whissen 
Coordinator 

Career  & Tech  Ed  Resource  Center 
9125  E.  10th  Drive,  Bldg  859 
Aurora,  CO  8001 0 

Gayle  Bowles  Haecker 

Research  Associate-Environmental  Education 
Center  for  Occupational  Research  and  Education 
P.O.  Box  21689 
Waco.  TX  76702-1689 

Richard  Witter 
Industrial  Waste  Specialist 
City  of  Colorado  Springs 
703  East  Las  Vegas  Street 
Colorado  Springs.  CO  80906-1534 

Jim  Johnson 

Sr.  Research  Associate-Postsecondary  and 
Adult  Education 

Center  for  Occupational  Research  and  Education 
P.O.  Box  21689 
Waco.  TX  76702-1689 

Rick  Young 

Arapahoe  County  HazMat 
5686  S.  Court  Place 
Littleton,  CO  80120 

AGENDA 


8:30 

8:40 

9:30 


10:00 

10:15 

IIKX) 

12KX) 

IKX) 


1:30 


2:30 

2:45 

4:30 


HMMT  Focus  Group  Workshop 

Front  Range  Community  College 
January  12, 1996 

Welcome 

Richard  Barth,  Front  Range  Community  College 

Overview  of  Workshop  Goals  & Open  Discussion  Introduction 

Gayle  Bowles  Haecker,  CORD 

Industry's  Perspective  of  Hazardous  Material  Management 
Technology 

Michael  Witt,  Roy  F.  West  in,  Inc. 

Break 

The  Future  of  Hazardous  Material  Management  Technology 
Fred  Schafer,  Kleinfelder,  Inc. 

The  Integrated  System  of  Workforce  Education 

Jim  Johnson,  CORD 

Lunch 

Overview  of  each  Breakout  Session 
Gayle  Bowles  Haecker,  CORD 
Break-out  sessions 

• Environmental  Technology  Educational  Pathways 

Lead  by  Jim  Johnson,  CORD 

This  session  will  concentrate  on  defining  the  Environmental  Technology  field 
of  study  and  the  knowledge  and  sMls  needed  for  success.  We  will  look  at 
commonality  of  skills  needed  among  a cluster  of  occupations  within 
Environmental  Technology  and  how  to  present  these  in  education  and  training 
programs. 

• Identifying  Competency  Levels  for  Technicians 

Lead  by  Richard  Barth,  Front  Range  Community  College 
This  session  will  identify  the  different  competency  levels  achieved  within 
different  educational  programs,  such  as  certificate,  associate  degrees,  and 
compliance  courses. 

• Assessment  through  Integrated  Skills  Standards 

Lead  by  Gayle  Bowles  Haecker,  CORD 

This  session  will  focus  on  authentic  assessment  and  how  integrated  skilb 
assessment  can  separate  the  novice  from  expert.  Industrial  scenarios  will  be 
developed  for  the  HMMT  Skills  Standard  to  be  used  in  curriculum 
development. 

• Certification  and  the  Skills  Standard 

Lead  by  Reggie  Moore,  NEHA 

This  session  will  look  at  how  the  Hazardous  Substance  Specialist  Certification 
matches  with  the  Skills  Standard.  Discussion  will  concentrate  on  what  is 
needed  for  a valid  certification  of  Hazardous  Material  Management 
Technicians. 

Break 

Report-out  Panel  Discussion 

Leaders  of  Break-out  Sessions 
Conclusion  and  Workshop  Evaluation 
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Advisory  Committee  Members 

At  the  end  of  the  project,  almost  all  advisory  committee  members  had  been  involved 
providing  feedback  or  attending  meetings. 
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Executive  Director 
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C.  Daniel  McGrew 

Director 

Marketing 

Hazardous  Materials  Control  Resources 
Institute 

One  Church  Street,  Suite  200 
RockvUle,  MD  20850 
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David  Nay 

Martin  Marietta 

8714  Kenilworth  Drive 

Springfield,  VA  22151 

703/425-9858  (home)  703/569-8800  (office) 
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450  Hills  Street 
P.O.  Box  969;  H4-86 
Richland,  WA  99352 
509/372-9208;  FAX  509/372-9447 


Douglas  L.  Pickle 
Professor  and  Division  Chair 
Industrial  Technology 
Amarillo  College 
P.O.  Box  447 

Amarillo,  TX  79178-0001 
806/354-6001;  FAX  806/354-6096 


Ed  Price 

Texas  State  Technical  College 
3801  Campus  Drive 
Waco,TX  76705 

817/867-3438x3384;  800/792-8784 


Jerry  A.  Riehl 
BGC,  Inc. 

9315  Faunderoy  Way,  SW 
Seattle,  WA  98136 
206/938-2527 


Charles  L.  Richardson 
Executive  Director 
National  Environmental  Training 
Association 

2930  East  Camelback  Road 
Suite  185 

Phoenix,  AZ  85016-4412 
602/956-6099;  FAX  602/956-6399 


David  C.  Riddle 
Training  Manager 
Westinghouse  Hanford  Company 
1482  Wendell  Phillips  Road 
Sunnyside,  WA  98944 
509/837-5504;  FAX  509/373-5027 

Bruce  A.  Rodgers 

Director  of  Environmental  Affairs 

Electric  Fuels  Corporation 

One  Progress  Plaza 

St.  Petersburg,  FL  33701 

813/824-6653;  FAX  813/824-6411 

Gary  B.  Scherck 
Boeing  Corporation 
SHEA 

348  South  300th 
Federal  Way,  WA  98003 

Peter  Scott 
Dean 

Science  and  Industry 
Linn-Benton  Community  College 
6500  SE  Pacific  Boulevard 
Albany,  OR  97321-3774 
503/928-2361;  FAX  503/967-6550 
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Thomas  H.  Smith 
Senior  Special  Agent 
Hazardous  Material  Response 
Union  Pacific  Railroad  Company 
State  Railroad  Police 
1711  Quintana  Road 
San  Antonio,  TX  78211 
210/921-4095;  FAX  210/921-4094 

Sharon  Speer 

Occupational  Safety  Training  Institute 
9000  West  Bellfort 
Suite  570 

Houston.  TX  77031 
John  Tippie 

Laborers-AGC  Education  and  Training  Fund 
37  Deerfield  Road 
P.O.  Box  37 

Pomfret  Center,  CT  06259 
203/974-0800 

Susan  Drew  Thomas 
National  Association  of  Environmental 
Professionals 

5156  McArthur  Boulevard,  NW 
Washington,  DC  20016 
202/9^6-1500;  FAX  202/966-1977 

Jackie  H.  Ward 

Sr.  Lead  Safety  Specialist 

Entergy  Service  Corporation 

P.O.  Box  2951 

Beaumont,  TX  77704 

409/827-5186;  FAX  409/827-5310 


Michael  Waxman 

Associate  Professor 

University  of  Wisconsin 

Engineering  Professional  Development 

432  North  Lake  Street 

Madison,  WI  53706-1498 

608/262-2101;  FAX  608/263-3160 

LuAnn  E.  White 
Tulane  University 
School  of  Public  Health 
1430  Tulane  Ave. 

New  Orleans,  LA  70112 
504/584-1779;  FAX  504/587-7352 

Steven  T.  Wiederwax 

Safety  and  Environmental  Administrator 

American  Marazzi  Tile 

359  Clay  Road 

Sunnyvale,  TX  75182-9710 

214/226-01 10x222;  FAX  214/226-2508 

Roger  Wise 

Tampa  Department  of  Sanitary  Sewers 
2700  Maritime  Boulevard 
Tampa,  FL  33605 

813/247-3451x206;  FAX  813/248-5269 

Michael  E.  Zientek 
Coe-Truman  Technologies,  Inc. 

5008  Fox  Trail  Drive,  NE 
Olympia,  WA  98516 
306/493-0488;  FAX  360/438-0205 
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Tvoe 

Last 

Full  Name 

Title 

c 

Allbriaht 

Bruce  Allbriaht 

s 

Atlas 

Jerry  Atlas 

c 

Austin 

Mara  G.  Austin 

c 

Bartel 

Thomas  J.  Bartel 

Product  Environmental  Affairs  Manager 

c 

Bear 

Robert  L,  Bear 

0 

Berafeld 

William  Berafeld 

Coordinator 

0 

Blakelv 

Myra  Blakely 

Expert  Consultant 

s 

Boon 

David  Boon 

Professor 

0 

Chapma 

Kenneth  Chapm 

Special  Assistant 

c 

Collins 

Richard  Collins 

c 

Cook 

Charlie  Cook 

Training  Manager 

c 

Doualass 

Joe  Douglass 

Director  of  Regulatory  Affairs 

j 

Drevdahl 

Jean  Drevdahl 

0 

Fambles 

Llewellyn  Famble 

s 

Feil 

Douglas  A.  Feil 

Associate  Director 

c 

Gardner 

David  G.  Gardne 

Chair,  Environmental  Management 

c 

Georae 

Lois  D.  Georae 

Vice  President  Environmental  and  Ecol 

0 

Grant 

Kevin  Grant 

i 

Greene 

Louise  R.  Greene 

c 

Hamid 

Mike  Hamid 

Director  of  Organizational  Developmen 

c 

Johnson 

David  W.  Johnso 

Environmental  Protection  Specialist 

c 

Jones 

Jack  B.  Jones 

c 

LaRue 

Kristina  LaRue 

c 

Lindberg 

William  S.  Lindber 

Regional  Director 

c 

Lovearee 

Jon  R.  Loveareen 

CEO 

0 

Martin 

Edward  J.  Martin 

Executive  Director 

c 

Merwin 

John  T.  Merwin 

Training  Manager 

s 

McDona 

John  McDonagh 

Executive  Director 

0 

McGrew 

C.  Daniel  McGre 

0 

Moore 

Reaale  Moore 

Manaaer 

0 

Moss 

Eugene  Moss 

c 

Nay 

David  Nay 

c 

NIckles 

Joseph  NIckles 

Principal  Enaineer 

s 

Pickle 

Doualas  L Pickle 

Professor  and  Division  Chair 

D 

Potoka 

Bruce  Potoka 

Chief  Site  Support  Section 

s 

Price 

Ed  Price 

c 

Riehl 

Jerrv  A.  Riehl 

0 

Richards 

Charles  L.  Richer 

Executive  Director 

c 

Riddle 

David  C.  Riddle 

Training  Manager 

c 

Rodgers 

Bruce  A.  Rodgers 

Director  of  Environmental  Affairs 

c 

Scherck 

Gary  B.  Scherck 

No  longer  at  Boeing  Coro. 

s 

Scott 

Peter  Scott 

Dean 

c 

Soeer 

Sharon  Speer 

0 

Tlppie 

John  Tipple 

0 

Thomas 

Susan  Drew  Thom 

Professional  Development  Consultant 

c 

Ward 

Jackie  H.  Ward 

Senior  Lead  Safety  Specialist 

u 

Waxman 

Michael  Waxman 

Associate  Professor 

u 

White 

LuAnn  E.  White 

c 

Wiederw 

Steven  T.  Wieder 

Safety  and  Environmental  Administrator 

c 

Wise 

Roaer  Wise 

c 

Zientek 

Michael  E.  Ziente  I 

s 

Powers 

Steve  Powers  ITrainina  Manager 
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Division 

Oraanization 

Lockheed  Idaho  Technoloaies  Company 

Texas  State  Technical  College 

Metro  Dade  Department  of  Solid  Waste 

Unisys  Corporation 

Facilities  and  Environmental  Consultants.  Inc. 

Environmental  Proarams 

Laborers-AGC  Education  and  Training  Fund 

U.S.  Environmental  Protection  Agencv/OSWER 

Hazardous  Materials  Management 

Front  Range  Community  College 

Education  Division 

American  Chemical  Society 

Agency  for  Toxic  Substances  and  Disease  Regist 

EmTech 

AMES  Rubber  Corporation 

Occupational  Safety  and  Training  Institute 

Hazardous  Materials  Training  and  Research  InstI 

Kirkwood  Community  College 

Owens  Community  College 

P.E.  LaMoreaux  and  Associates.  Inc. 

Federation  of  Environmental  Professionals 

Cedar  Bay  Generatina  Facility 

CH2M  HILL 

US  Army 

lus  NOW 

l&HW  Enforcement  System 

Texas  National  Resource  Conservation  Commiss 

SafetyCorp,  Inc. 

Applied  Geosciences.  Inc. 

Hazardous  Materials  Control  Resources  Institute 

Training  Program  Development 

FERMCO 

Massachusetts  Vocational  Curriculum  Resource 

Environmental  Education 

National  Environmental  Health  Association 

National  Institute  for  Occupational  Safety  and 

Martin  Marietta 

Reaulatorv  Analysis 

Bechtel  Hanford.  Inc. 

industrial  Technology 

Amarillo  College 

U.S.  Environmental  Protection  Agency 

Texas  State  Technical  College 

BGC,  Inc. 

National  Environmental  Training  Association 

Westinghouse  Hanford  Company 

Electric  Fuels  Corporation 

Science  and  Industry 

LInn-Benton  Community  College 

Occupational  Safety  Training  Institute 

Laborers-AGC  Education  and  Training  Fund 

National  Association  of  Environmental  Professio 

Entergy  Services.  Inc. 

University  of  Wisconsin 

Engineering  Professional  Development 

Tulane  University 

American  Marazzi  Tile 

Tampa  Department  of  Sanitary  Sewers 

Coe-Truman  Technologies,  Inc. 

Lakeshore  Technical  College 

O 
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Address  1 

Address  2 

Clfv 

State 

ZiD 

1 Salutation 

P.O.  Box  1625 

Idaho  Falls 

ID 

83415-3810 

Bruce 

3810  Comous  Drive 

Waco 

TX 

76705 

Jerry 

8675  NW  53rd  Street 

Suite  201 

Miami 

FL 

33166 

Mara 

Suite  1 100 

2525  East  Camelback  Roa 

Phoenix 

AZ 

85016 

Tom 

205  Combridae  Drive 

Lonawood 

FL 

32779-5709 

Bob 

37  Deertieid  Rood 

P.O.  Box  37 

Pomfret  Cent 

CT 

06259 

William 

401  M Street  SW 

Mail  Code  5101 

Washington 

DC 

20460 

Myra 

3645  West  1 12th  Avenue 

Westminster 

CO 

80030 

Mr.  Boon 

1 155  Sixteenth  Street  NW 

Washington 

DC 

20036 

Ken 

2141  Dovron  Circie 

Marietta 

GA 

30062 

Richard 

303  Arthur  Street 

Ft.  Worth 

TX 

76107 

Charlie 

23-47  Ames  Bouievord 

Hamburg  Inj 

07419 

Joe 

17524  N.W.  Bernard  Race 

Beaverton 

OR 

970064194 

Jean 

8415WestBellfort#300 

Houston 

TX 

77031 

Llewellyn 

6301  Kirkwood  Bouievord  S 

Cedar  Rapids 

lA 

52404 

Doug 

300  Davis  Street 

Findlay 

OH 

45840-3600 

Dave 

2612  University  Bouievord 

P.O.  Box  2310 

Tuscaloosa 

AL 

35401 

Lois 

P.O.  Box  26324 

304  Lazv  Meadow  Drive 

Jacksonville 

FL 

32226 

Kevin 

2550  Hwv.  70  SE 

Hickory 

NC 

28602 

Louise 

P.O.  Box  22508 

Denver 

CO 

80222-0508 

Mike 

PSC  557  Box  1286 

FPO 

AP 

96379-1286 

David 

P.O.  Box  640121 

Kenner 

LA 

70064-0121 

Jack 

P.O.  Box  13087 

Austin 

TX 

78711-3087 

Kristina 

3203  Superior-Room  202 

P.O.  Box  1248 

Sheboygan 

Wl 

53082 

Bill 

29B  Technoioav  Drive 

Suite  100 

Irvine 

CA 

92718 

Jon 

One  Church  Street 

Suite  200 

Rockville 

MD 

20850-4129 

Ed 

P.O.  Box  39874 

498  Circle  Freewav-Suite  1 

Cincinnati 

OH 

45239 

John 

758  Marrett  Road 

Lexington 

MA 

02173 

John 

3308  Tidewater  Ct. 

Almev 

MD 

20832 

Dan 

720  South  Coiorado  Bouieva 

Suite  970 

Denver 

CO 

80222 

Reaaie 

MS  R-13 

4676  Columbia  Parkway 

Cincinnati 

OH 

45226 

Eugene 

8714  Keniiworth  Drive 

Springfield 

VA 

22151 

David 

450  Hills  Street 

P.O.  Box  969;  H4-86 

Richland 

WA 

99352 

Joe 

P.O.  Box  447 

Amarillo 

TX 

79178-0001 

Doug 

26  West  MLK  Bouievord 

Cincinnati 

OH 

45268 

Bruce 

3801  Campus  Drive 

Waco 

TX 

76705 

Ed 

9315Fauntterov  Wav.SW 

Seattle 

WA 

98136 

Jerrv 

2930  East  Camelback  Road 

Suite  185 

Phoenix 

AZ 

85016-4412 

Charles 

1482  Wendeii  Philiips  Road 

Sunnvside 

WA 

98944 

David 

One  Proaress  Piaza 

St.  Petersburg 

FL 

33701 

Bruce 

Garv 

6500  SE  Pacific  Bouievord 

Albany 

OR 

97321-3774 

Pete 

9000  West  Beiifort 

Suite  570 

Houston 

TX 

77031 

Sharon 

37  Deertieid  Road 

P.O.  Box  37 

Pomfret  Cent 

CT 

06259 

John 

5165  MacArthur  Bouievord. 

Washinaton 

DC 

20016 

Susan 

P.O.  80x  2951 

Beaumont 

TX 

77704 

Jackie 

432  North  Lake  Street 

Madison 

Wl 

53706-1498 

Mikel 

Schooi  of  Pubiic  Health 

1430  Tulane  Ave. 

New  Orleans 

LA 

70112 

LuAnn 

359  Ciav  Road 

Sunnyvale 

TX 

75182-9710 

Steve 

2700  Maritime  Boulevard 

Tamoa 

FL 

33605 

Roger 

5008  Fox  Trail  Drive  NE 

Olympia 

WA 

98516 

Michael 

1290  North  Avenue 

Cleveland 

Wl 

53015 

Steve 
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Phone 

Fax 

208/526-3564 

208/526-1880 

8 1 7/867-3438  or  800/792-8784 

305/594-1635 

305/594-1591 

602/224-4221 

602/224-4285 

407/682^2 

407/682-6238 

203/974-0800 

203/974-1459 

202/260-4527 

202/260-8626 

303/466-881 1x259 

303/466-1623 

202/872-4388 

202/872-8734 

404/639-6068 

404/639-6075 

800/3360909 

817/338-9565 

201/827-9101 

201/827-8893 

503/629-0573  (h)  503/978-5628  (w) 

800/270-6882 

319/398-5678 

319/398-1250 

419/423-6827  x252 

205/752-5543 

904/751^1000 

904/751-7320 

704/327-7000 

303/771-0900 

303/843-9365 

CJODon) 

504/361-2699  office  davs  504/469- 

512/239-2562 

512/239-2550 

414/452-5569 

301/251-1900 

513/648-7336 

513/648-7084 

617/863-1863 

617/863-9965 

301/570-0426 

303/756-9090 

303/691-9490 

513/841-4543 

513/841-4488 

703/425-9858  (home)  703/569-8800 

703/866-3205 

509/372-9208 

806/354-6001 

806/354-6096 

513/569-7537 

513/569-7276 

817/867-3438x3384  800/792-8784 

602/956-6099 

602/956nf>399 

509/837-5504 

509/373-5027 

813/824-6653 

813/824-6411 

503/967-8860 

503/967-8834 

203/974-0800 

202/966-1500 

409/827-5186 

608/262-2101 

608/263-3160 

504/584-1779 

504/587-7352 

214/226-0110x222 

214/226-2508 

813/247-3451x206 

813/248-5269 

414/458-4183x178 

414/457-6211 

er|c 
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HAZARDOUS  MATERIALS 
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For  further  information. 
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March  17, 1995 


Contact:  Teresa  Rollins 
(800)  972-2766 


CORD  RELEASES  FIRST  NATIONAL  STANDARDS  IN 
HAZARDOUS  MATERIALS  MANAGEMENT 


WACO,  TEXAS  — The  United  States  remains  the  only  major  industrialized  nation  without 
national  standards  that  define  the  skills  required  for  industrial  occupations.  Skills  standard  projects  have 
been  established  by  the  U.S.  government  to  provide  information  about  the  skills,  education  and  training 
workers  need  to  function  in  emerging  technical  fields.  The  Center  for  Occupational  Research  and 
Development  (CORD)  has  developed  a voluntary  skills  standard  for  technicians  who  handle  hazardous 
materials  and  hazardous  waste. 

During  the  past  decade,  there  has  been  phenomenal  growth  in  the  concern  for  the  environment, 
resulting  in  numerous  federal,  state  and  local  regulations  and  restrictions,  and  leading  to  a number  of 
employment  opportunities.  For  the  most  part,  these  Jobs  have  been  filled  by  workers  who  have  grown  up 
with  the  industry.  These  workers  gained  needed  skills  through  workshops,  courses  and  on-the-job  training. 
As  the  regulations  and  procedures  become  standardized,  specific  education,  training  and  skills  required  for 
professionals  and  technicians  in  these  fields  are  emerging. 

According  to  Peterson ’s  Job  Opps  ’94,  The  Environment,  the  number  of  Jobs  in  the  environmental 
industry  have  steadily  increased  over  the  past  few  years.  There  were  793,159  environmental  Jobs  in  1988, 
and  in  1992,  that  number  rose  to  1,073.397.  It  is  expected  to  reach  1,327,150  in  1997. 


-MORE- 
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With  the  rise  in  the  number  of  jobs  in  the  environmental  industry,  it  is  imperative  that  we  outline 
the  skills  necessary  to  succeed  in  this  field,”  said  Jim  Johnson,  project  director  of  the  Hazardous  Materials 
Management  Technology  (HMMT)  Project.  “It  is  our  hope  at  CORD  that  this  skills  standard  will  make  a 
strong  connection  between  the  employment  needs  of  business  and  industry  and  the  educational  institutions 
that  prepare  people  for  employment  in  the  environmental  industry.” 

The  HMMT  project,  which  is  funded  by  the  Department  of  Education,  is  one  of  22  skills  standard 
projects  that  has  been  coordinated  by  the  Department  of  Labor  and  Department  of  Education.  The 
hazardous  materials  standard  defines  what  hazardous  materials  management  technicians  should  know  and 
be  able  to  do  to  succeed  on  the  job,  and  provides  curriculum  guidance  to  high  schools,  community  colleges 
and  umversities  that  are  creating  or  expanding  hazardous  materials  management  programs. 

Thirteen  Job  functions  have  been  identified  in  the  standard,  along  with  the  skills  and  knowledge 
necessary  to  successfully  complete  each  Job  function.  Also  listed  are  specific  skills  related  to  chemistry, 
mathematics,  physics,  toxicology  and  computer  technology  that  a Hazardous  Materials  Management 
Technology  technician  must  possess. 

The  National  Voluntary  Skills  Standard  for  Hazardous  Materials  Management  Technology  was 
developed  with  the  assistance  of  environmental  technology  experts  representing  more  than  100  businesses 
and  industries,  and  with  the  help  of  the  Hazardous  Materials  Control  Resources  Institute  (HMCRI),  the 
National  Association  of  Environmental  Professionals  (NAEP),  the  National  Environmental  Health 
Association  (NEHA),  the  National  Environmental  Training  Association  (NETA)  and  the  Partnership  for 
Environmental  Technology  Education  (PETE). 
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Skill  Standards  Report 


Center  for  Occupational  Research  and  Development 


WHAT  IS  A SKILL  STAHDARD? 

By  Jim  Johnson 

riefly  stated,  a skill  standard  is  a list  of  skills, 
knowledge,  and  level  of  ability  that  a person  must 
possess  to  be  successful  in  a given  occupation.  There  are 
as  many  ways  of  developing  a skill  standard  as  there  are 
funded  projects,  but  some  common  elements  exist  in  all 

projects.  A thorough 
definition  of  the 
occupation  is 
essential.  Typically 
included  in  the 
definition  is  a task 
list.  This  is  not  a 
simple  list  of 
activities  but  rather  a 
description  of  the 
level  of  ability  to 
which  each  task  must 
be  performed.  For 
instance,  if  a 
photonics  technician 
understands  safety 
eyewear,  does  he/she 
simply  use  the 
eyewear  provided  for 
them  or  do  they 
clean  and  store  the 
eyewear,  select  those 
appropriate  to  the 
laser  in  use,  test 
them  for  compliance, 
or  design  the 
eyewear  for  a given 
task? 

After  a 

comprehensive  task 
list  has  been 
formulated,  an 
analysis  must  be 
conducted  to 
determine  the  skills 
and  knowledge 
needed  to 


An  important  component  of  the 
Clinton  Administration’s  edu- 
cational vision  for  the  United 
States  is  the  development  of 
Occupational  Skill  Standards. 
As  part  of  the  initiative.  Goals 
2000:  Educate  America, 
twenty-two  skill  standards  de- 
velopment projects  have  been 
funded.  This  is  a joint  effort  of 
the  Departments  of  Labor  and 
Education.  The  Center  for 
Occupational  Research  and  De- 
velopment (CORD)  has 
received  funding  from  the  De- 
partment of  Education  for  two 
of  the  projects — ^Photonics  and 
Hazardous  Materials  Manage- 
ment Technology  (HMMT). 

The  intent  of  Skill  Standards 
Report  is  to  communicate  the 
progress  of  these  and  other  skill 
standards  projects  and  to  share 
future  plans  and  activities  as 
the  projects  proceed. 


successfully  complete  each  task.  Some  skills  may  be  very 
general  in  nature  and  applicable  to  a wide  range  of 
technologies,  while  others  are  very  specific  to  a given 
occupation.  Again,  using  the  eyewear  example,  to 
understand  the  concept  of  optical  density  (OD)  of 
protective  filters,  a photonics  technician  must  know  that 
an  increase  of  1 OD  number  (ie:  from  3 to  4)  increases  the 
attenuation  of  the  filter  by  a factor  of  1 0 (from  an  optical 
attenuation  of  1000  times  to  an  attenuation  of  10,000 
times).  A knowledge  of  exponents  from  mathematics  is 
necessary  to  understand  this  concept.  However, 
occupational  skill  standards  would  not  attempt  to  define 
all  the  mathematical  skills  and  knowledge  involved  with 
this  concept. 

MAKING  THE  TASK/SKILL  LIST 
A “STANDARD” 

Using  the  premise  that  standards  are  statements  or- 
policies  that  define  a “norm”  of  expected  outcomes,  a skill 
standard  must  be  recognized  as  the  national  norm  for  a 
particular  occupation.  Standards  typically  fall  into  two 
categories — regulator)'  or  consensus.  Regulatory 
standards  are  legislated  into  action  and  enforced  by 
federal,  state,  or  local  authorities.  Examples  include  the 
standards  published  by  the  EPA  (Environmental 
Protection  Agency)  or  OSHA  (Occupational  Safety  and 
Health  Administration).  Skill  standards  are  voluntary 
which  means  that  they  have  become  a standard  by  a 
consensus  of  opinion.  The  common  ANSI  (American 
National  Standards  Institute)  standards  are  well-known 
examples  of  voluntary  because  they  have  been  designed 
and  agreed  upon  by  committees  of  experts  on  the  subject. 
Likewise,  skill  standards  are  voluntary  standards  designed 
by  a coalition  of  experts.  Both  the  Photonics  project  and 
the  HMMT  project  have  developed  extensive  coalitions  of 
leaders  from  business,  industry,  government,  professional 
societies,  and  education. 

— story  continued  on  next  page 
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...  “What  is  a Skill  Standard?  “ continued 


SKILL  STANDARDS  MEET  TECH  PREP 


IMPACT  OF  SKILL  STANDARDS 
ON  INDUSTRY 

Skill  standards  are  intended  to  be  industry  led.  Industry  must 
define  tasks  and  activities  that  employees  are  expected  to 
perform.  Educators  participate  in  the  process  and  help 
breakdown  the  tasks  into  skills  and  then  take  the  lead  in 
developing  the  educational  objectives  and  training  activities  to 
instill  these  skills.  The  process  and  involvement  of  industry 
and  education  is  illustrated  below. 
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IMPACT  OF  SKILL  STANDARDS 
ON  EDUCATION 

The  current  skill  standards  development  program  will  define 
twenty-two  different  occupations  from  a national  perspective. 
These  standards  can  be  used  by  schools  as  guidelines  for 
implementing  new  training  programs  or  evaluating  existing 
programs.  The  standards  will  accelerate  the  design  of  new 
programs  and  curriculum,  but  schools  must  mold  the  national 
skill  standards  to  the  needs  of  local  industry  by  forming  local 
coalitions  of  experts.  This  has  a secondary  benefit  because  it 
will  allow  for  improved  communication  between  schools  and 
local  industry. 

Uniform  job  descriptions  benefit  both  industry'  and  education 
by  providing  a clearly  recognizable  educational  target.  This  is 
a double-edged  sword  because  educational  providers  will  be 
judged  and  held  accountable  to  the  standard. 


NATIDNAL  TECH  PREP  NETWDRK 
TD  SHDWCASE  PRDJECTS  AT  SPRING  CDNFERENCE 

By  Julie  Vitale 

The  most  logical  marriage  of  initiatives  between  education 
and  industry  is  that  of  the  Tech  Prep/Associate  Degree 
movement  and  the  Industry'  Skill  Standards  projects.  Both  are 
federally-funded  projects  (Tech  Prep  funded  through  the 
Department  of  Education  and  Skill  Standards  funded  through 
both  the  Departments  of  Education  and  Labor)  with  the 
purpose  of  better  preparing  students  to  enter  the  workforce. 

Tech  Prep/Associate  Degree  is  a philosophy  and  a process  of 
designing  curriculum  to  connect  secondary  and  postsecondary 
education  levels  as  well  as  to  integrate  the  academic  and 
vocational  skills  and  knowledge  necessary'  to  prepare  for  a 
career  field.  With  this  in  mind,  the  skill  standards  projects 
add  a much  needed  and  critical  component  of  a Tech  Prep 
curriculum;  the  outcomes  that  a Tech  Prep  student  must  have 
upon  exiting  education  and  entering  the  workforce.  Tech  Prep 
educators  are  seeking  advice,  input,  and  involvement  from 
businesses  around  the  country  and  in  various  occupations  to 
help  them  devise  a logical  sequence  of  courses  that  fully 
develop  the  skills  industry'  requires  now  as  well  as  in  the 
future.  Tech  Prep  graduates  will  be  a new  kind  of  employee; 
one  that  can  continuously  build  their  skills  upon  a foundation 
of  solid  math  and  science  concepts. 

The  first  step  toward  collaboration  will  be  taken  on  April  10, 
at  the  National  Tech  Prep  Network  (NTPN)  Conference  in 
Baltimore.  Project  directors  of  various  skill  standards  projects 
will  conduct  a pre-conference  session  to  present  the  total 
scope  and  outcomes  of  their  projects  to  Tech  Prep  educators. 
This  gathering  of  education  and  industry  representatives  will 
initiate  a dialogue  between  those  who  have  a vested  interest  in 
skill  standards  and  educational  reform. 

For  more  information  on  the  NTPN  Pre-Conference  session, 
contact  Jim  Johnson  at  CORD,  800-972-2766. 


Skill  Standards  Seminar 

October  3 - 4,  1 994 
Roney  Teaching  Center 
Waco,  Texas 


✓ AGENDA:  Assisting  Schools  in 
Program  Evaluation 

PARTICIPANTS:  Representatives 
from  Industry  and  Education 
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TASK  COLLECTION  THEORY:  METHOOOLOGIES  AND  LOGISTICS 
FOR  THE  PHOTONICS  SKILL  STANOAROS  PROJECT 

By  Darrell  Hull 


Devising  industry  skill  standards  is  a complex  endeavor. 

The  first  and  most  important  step  toward  standards 
development  is  taken  when  representatives  from  the 
designated  industry  are  asked  ^^What  tasks  must  be 
accomplished  by  technicians  in  your  field?'* 


t^i 


Because  photonics  and  HMM  are  emerging 
technologies,  the  skill  standards  that  will  be 
developed  through  these  projects  must  be  as 
forward-looking  as  possible.  The 
involvement  of  first  line  managers, 
engineers,  or  scientists  that  work  directly 
with  technicians  is  vital  in  this  planning 
stage.  Because  these  individuals  are 
responsible  for  creating  lasting 
improvements  for  photonics  products  or 
related  services  and  are  familiar  with 
technician  tasks  and  Job  requirements,  they 
have  a good  sense  of  what  the  industry  will 
lace  over  the  next  five  years. 

Before  industry  representatives  can  respond 
to  our  question,  we  must  first  define  the  term 
“task.”  For  the  photonics  skill  standards 
project  we  will  refer  to  tasks  as  assignments 
technicians  must  be  able  to  accomplish  on 
the  Job.  Other  skill  standards  projects  may 
use  a term  such  as  objectives  or  competencies 
to  describe  what  we  call  technician  tasks. 

Regardless  of  the  terminology,  all  skill 
standards  projects  will  eventually  link  the 
needs  of  industry  with  the  curriculum  and 
training  provided  at  educational  institutions 
in  order  to  provide  technicians  with  the 
skills  needed  to  be  successful  in  their  future  Jobs  in  industry. 


To  compile  a comprehensive  list  of  tasks,  the  industry 
representatives  will  be  provided  lists  of  tools  and  equipment 
along  with  action  verbs  that  they  will  use  to  briefly  state  the 
tasks  that  technicians  must  perform.  Industry  committees, 
which  will  meet  in  June  and  July,  will  match  action  verbs  with 
common  tools  or  equipment.  As  task  lists  are  gathered,  the 
photonics  project  staff  will  organize  the  statements  using 
loom’s  Taxonomy,  a tool  frequently  used  by  educators, 
hich  will  allow  classification  of  tasks  by  the  degree  of 
cognitive  processing  required. 


Once  industry  tasks  have  been  defined  for  photonics 
technicians,  committees  of  educators  will  be  asked  to  translate 
those  tasks  into  skills  technicians  must  possess  to  be  able  to 
accomplish  them.  In  a future  issue  of  Skill  Standards  Report^ 
we  will  focus  on  the  translation  of  the  tasks  set  forth  by  the 
photonics  industry  into  skills  developed  by  educators. 
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As  Photonics  task  statements  are  gathered,  they  will  be  classified  by  degree  of  cognitive 
processing  required  to  complete  the  task 


PhotonicsBEST  Meeting 

BUSINESS  & EDUCATION  STANDARDS  FOR  TECHNICIANS 

July  23  in  San  Diego 

• Photonics  Engineers 

• Corporate  Managers 

• Corporate  Administrators 

• Photonics  Technicians 


Visit  our  booth  at  CLEO  in  Anaheim 
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REPORT  FROM  THE  OIRECTOR 

PROJECT:  HMMT 

The  HMMT  project  has  established  an 

advisory  committee  which  met  for  the  first 

r.  r , time  on  December  3,  1993  and  consists  of  40 

representatives  from  industry,  labor,  societ- 
ies, education,  and  government  agencies.  Four  groupings  or 
specialities  within  HMMT  were  identified:  Compliance, 
Remediation,  Laboratory/Analytical,  and  STD  (storage, 
transportation,  and  disposal).  They  are  all  expected  to  have  a 
similar  foundation  of  HMMT  skills  but  possess  enhanced 
skills  in  the  speciality  area. 

Regional  “focus”  group  meetings  are  being  conducted  to  help 
identify  local  variations  in  HMMT  requirements.  The  first  one 
of  its  kind  was  held  on  February  23  at  South  Seattle  Commu- 
nity College,  and  another  was  held  in  Miami  on  March  8. 
Additional  meetings  are  being  planned  for  Albuquerque,  New 
Orleans,  and  Atlanta.  The  second  advisory  committee  meeting 
is  being  planned  for  Fort  Worth  in  June  to  coordinate  with  the 
annual  meeting  of  the  National  Environmental  Health 
Association.  A survey  is  being  prepared  for  distribution  to 
several  hundred  potential  employers  of  HMM  technicians, 
with  the  results  expected  to  be  compiled  and  validated  by  the 
Advisory  Committee  later  in  the  summer  and  eventually 
disseminated  at  the  Skill  Standards  seminar  in  October. 


Darrell  Hull 


REPORT  FROM  THE  DIRECTOR 

PROJECT:  PHOTONICS 


Considerable  efforts  are  still  underway  to 
broaden  CORD’s  list  of  industry  relation- 
ships and  contacts  with  significant 
representation  from  industry  and  education 
constituents  on  this  project.  The  industry  or  business  connec- 
tion, we  feel,  must  be  exceptionally  strong  if  we  are  to  devise 
standards  that  are  meaningful.  Subsequently,  the  contingent 
from  industry  is  taking  time  to  assemble.  If  you  have  agreed  to 
participate  with  us  on  the  project  or  have  nominated  someone 
to  participate  and  have  yet  to  be  contacted,  please  be  patient, 
as  we  are  attempting  to  put  together  complete  committees  and 
notify  those  individuals  as  soon  as  possible. 

Our  primary  source  of  industry/business  contacts  is  from  the 
professional  societies  that  already  serve  the  photonics  field, 
specifically,  the  SPIE  (the  International  Society  for  Optical 
Engineering),  the  OSA  (Optical  Society  of  America)  and  the 
ASLMS  (American  Society  for  Laser  Medicine  and  Surgery). 
Once  we  have  received  validated  task  lists  from  our  industry/ 
business  participants,  we  will  begin  meeting  with  educators 
who  can  assist  us  in  translating  the  associated  skills.  Mean- 
while, if  you  have  not  been  contacted  to  assist  us  on  this 
project  and  you  feel  like  you  have  something  to  contribute, 
call  me  at  800-972-2766,  or  email  (darrellhull@delphi.com). 
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THE  NEED  FOR  SKILL  STANDARDS 

By  Darrell  Hull 

In  the  earlier  part  of  this  century,  the  industrial 
system  in  the  United  States  was  second  to  none.  Our 
industries  flourished  because  of  our  economic 
strength,  a proven  approach  to  mass  manufacturing, 
superior  factories  and  equipment,  and  a workforce 
composed  of  strong  managers  and  capable,  compliant 
front-line  workers.  A college  degree  was  considered  a 
sure  road  to  economic  and  professional  success  and  the 
guarantee  of  a superior  lifestyle  that  would  improve  each 
year.  This  concept  became  part  of  the  American  dream, 
and  its  perception  has  persisted  into  the  present,  even  as 

the  reality  of  the 
American  job  market 
has  shifted. 

Until  the  1980s,  our 
unskilled  and 
semiskilled  workers 
were  competing 
indirectly  with 
workers  in  third- 
world  countries  who 
could  learn  their  jobs 
relatively  quickly, 
achieve  a comparable 
or  superior  level  of 
quality,  and  remain 
satisfied  with  wages 
that  were  five  to  ten 
times  lower  than 
those  of  the 
American  worker. 

The  only  way  for 
American  companies 
to  compete  globally 
and  maintain 
operations  within  the 
United  States  was  to 
make  full  use  of 
information  systems, 
sophisticated 
technology,  and 
automation. 


Fewer  but  higher-skilled  workers  were  needed  as  a result. 
Delays  in  retooling  and  restaffing  or  “upskilling**  resulted 
in  loss  of  market  share  and  loss  of  jobs.  Something  had  to 
be  done.  The  competence  of  students  applying  for  jobs 
had  to  be  addressed. 

Nearly  two-thirds  of  all  students  in  public  education  do 
not  complete  a baccalaureate  degree  and  are  often 
perceived  as  students  who  cannot  learn  foundational 
subjects  such  as  math  and  science.  In  fact,  it  is  these 
students  who  in  the  future  must  be  able  to  apply  and 
transfer  the  same  academic  foundations  even  as  the 
technology  changes  around  them. 

Community  and  technical  college  associate  degree 
programs  can  play  a role  in  preparing  this  large  majority 
of  students  for  the  technical  and  academic  skills  they  need 
in  the  workforce.  Educational  standards  in  an  ideal  school 
would  include  achievement  that  is  measured  by 
demonstrable  skills  and  abilities.  Employers  not  only 
would  have  a voice  in  setting  the  outcomes,  but  also 
would  provide  a kind  of  quality  check  on  the  educational 
process  by  their  interest  in  hiring  recent  graduates  of  such 
a school. 

In  an  effort  to  obtain  consensus  on  the  skills  that  should 
be  imparted  in  educational  institutions  for  these  workers, 
the  U.S.  Departments  of  Education  and  Labor  have 
funded  22  projects  to  identify  and  develop  skill  standards. 
A complete  listing  of  the  skills  that  should  be  taught 
would  break  down  barriers  such  as  different  course  names 
or  numbers,  and  require  schools  to  use  a common 
language  to  describe  what  is  taught.  Translated,  skill 
standards  would  provide  a consistent  base  of  skills  which 
employers. could  use  to  evaluate  potential  employees. 

Obviously,  several  iterations  of  employers  and  educators 
reviewing  each  other’s  work  are  required  before  the 
standard  becomes  a consensus  document  that  students/ 
workers,  educators,  employers,  government,  organized 
labor  and  others  can  rely  upon  to  successfully  link 
industry  needs  and  education  goals.  This  endeavor  is  what 
the  22  individual  skill  standards  projects  hope  to 
accomplish. 

Inside: 

Constructing  a Common  Framework,.. 

Certification  Programs  and  Skill  Standards 


What 
are  the 
keys  to 
competitive- 
ness in 

America  for  corporations 
that  wish  to  compete  on  a 
global  scale?  Certainly 
their  workforce  plays  a pri- 
mary role.  New  workers  in 
this  country  must  be  as  ca- 
pable and  competent  as 
their  counterparts  in  other 
countries,  or  the  U.S.  will 
lose  the  heightening  eco- 
nomic battle. 


The  intent  of  the 
Skill  Standards  Report  is  to 
communicate  the  progress 
of  the  Photonics  and 
HMMT  skill  standards 
projects  and  to  share  future 
plans  and  activities  as  the 
projects  proceed. 
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CONSTRUCTING  A COMMON  FRAMEWORK  FOR  SKILL  STANDAROS  PROJECTS 


efore  the  National  Skill  Standards  Board  can  function 
effectively,  a set  of  criteria  for  endorsing  standards 
must  be  developed.  To  build  this  common  “frame- 
work,” the  Institute  for  Educational  Leadership  (lEL)  has 
designed  a process  from  which  all  project  grantees  should 
construct  a skill  standards  model.  Six  commonly  used  models 
that  meet  the  minimum  necessary  criteria  for  developing  skill 
standards  have  been  developed.  These  show  that  the  skill 
standards: 

■ must  communicate  information  to  various  audiences 

■ must  allow  for  comparison  of  standards  across 
occupational  clusters 

■ must  provide  an  avenue  for  implementation  of 
certification  activities  such  as  assessment,  recertification, 
and  career  mobility 

Based  on  these  criteria,  any  of  the  following  six  models  as  well 
as  the  Center  for  Occupational  Research  and  Development 
(CORD)  model  for  the  Photonics  Skill  Standards  Project  could 
be  acceptable  standard  forms  for  a skill  standard.  The  first  six 
models  use  APDOT  categorization,  and  their  advantages  and 
disadvantages  were  developed  by  lEL.  The  final  example 
demonstrates  the  model  CORD  has  used  in  constructing  the 
Photonics  Skill  Standards  Project. 

DEUELOPING  AND  EUALUATING 
MODELS  FOR  UNIFORMITY 


MODEL  A DESCRIPTION 


The  standard  set  is  expressed  as  one  or  more  statements  of  skill 
standards.  Supporting  evidence  describing  the  requisite 
knowledge/skills  and  assessment  is  specified  by  standards  set, 
but  is  not  part  of  the  standard. 

Advantages 

Standards  statements  can  be  written  in  any  format  and  at  any 
level  of  specificity.  Each  standard  set  is  supported  by  descrip- 
tions of  the  requisite  knowledge,  skills,  and  assessments. 
Certification  by  standard  set  is  possible. 

Disadvantages 

Descriptions  may  contain  some  duplicate  information,  since 
the  same  knowledge  and  skills  could  be  required  in  more  than 
one  standard  set.  Having  the  same  knowledge  and  skills  apply 
to  different  standards  sets  may  affect  how  assessments  are 
constructed.  Comparison  of  standards  across  and  within 
occupational  clusters  may  be  limited  if  standards  sets  and 
supporting  evidence  are  written  at  different  levels  of 
specificity. 

MODEL  A:  SKILL  STANDARDS  SET  + SUPPORTING  EVIDENCE 

Standards  Set: 

The  worker  calibrates  equipment  to  produce  a product  within 
+/-  .0001  degrees  of  specifications.  Calibrations  occur 
Q thout  assistance  within  two  hours  of  blueprint  review. 


Supporting  Evidence:  Knowledge/Skills 

■ Can  apply  arithmetic  calculations  with  100%  accuracy 

■ Has  knowledge  of  basic  manufacturing  terminology 

■ Has  knowledge  of  computer  programming  techniques  for 
equipment  calibration 

■ Has  knowledge  of  algorithms  to  perform  calculations 

■ Is  able  to  develop  a diagnostic  computer  program  to  obtain 
optimum  equipment  operations 

■ Is  able  to  calculate  equipment  without  assistance  to  pro- 
duce within  +/-  .0001  degrees  of  blueprint  specifications 

Assessment: 

■ Assessments:  a test  of  knowledge,  a performance  exercise, 
and  a portfolio  of  10  successful  computerized  manufactur- 
ing programs 

■ Assessments  are  given  only  by  approved  NWM  programs. 


MDDEL  B DESCRIPTIDN 


The  standard  is  a competency  unit  that  includes  the  duty/ 
function,  tasks/activities,  and  performance  criteria.  The  range 
specifies  the  circumstances  under  which  performance  criteria 
are  applied. 

Advantages 

The  competency  unit,  which  as  a whole  represents  the  stan- 
dard, is  written  in  a specific  grammatical  format  and  at  a 
predetermined  level  of  specificity.  This  uniformity  can  enhance 
interpretation  by  different  users.  Certifications  could  be  given 
by  competency  unit  to  permit  horizontal  as  well  as  vertical 
career  growth.  Knowledge  and  skills  must  be  integrated  within 
the  context  of  the  work  to  be  performed. 

Disadvantages 

A restricted  format  for  writing  standards  limits  the  flexibility 
of  the  author.  The  parameters  for  assessment  are  established  by 
the  evidence  of  successful  performance  and  the  range  indica- 
tors. This  may  restrict  the  way  assessments  are  conducted. 
Using  all  performance  criteria  rather  than  sampling  would  be 
time-consuming  if  large  numbers  of  individuals  had  to  be 
assessed. 

MDDEL  B:  CDMPETENCY  UNITS 

Duty/Function: 

Calibration  of  manufacturing  equipment  to  specifications 
Tasks/ Activities: 

■ Performs  calculations  to  translate  scaled  drawings 

■ Interprets  manufacturing  specifications  to  determine 
requisite  equipment  calibrations 

■ Designs  diagnostic  programs  to  calibrate  equipment 
Evidence  of  Successful  Performance: 

■ Applies  appropriate  mathematical  calculations  with  100% 
accuracy  in  translating  scaled  specifications  to  size 

■ Calibrates  equipment  that  produces  a product  within 
+/-  .0001  degrees  of  blueprint  specifications 

■ Calibrates  equipment  within  prescribed  time  frame 
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Range: 

■ Standard  manufacturing  specifications  for  metal  products 
or  electromagnetic  wire 

■ XYZ  computerized  manufacturing  system 

■ Manufacturing  or  recycling  settings 


MODEL  C DESCRIPTION 


Standards  are  expressed  in  terms  of  content  and  performance. 
To  distinguish  degrees  of  skill  mastery,  different  performance 
standards  can  be  established  for  the  same  content  standard. 
Advantages 

Standards  clearly  differentiate  what  one  needs  to  know  or  be 
able  to  do  and  the  level  at  which  competency  is  determined. 
Performance  standards  are  clearly  distinguishable  from  content 
standards.  Performance  standards  can  be  used  to  differentiate 
vertical  as  well  as  horizontal  career  growth  requirements. 
Content  standards  can  be  further  clustered/organized  by  worker 
attributes  (APDOT  Content  Model).  A standard  format  for 
writing  standards  facilitates  comparisons  across  and  within 
occupational  clusters. 

Disadvantages 

Every  content  standard  must  have  one  or  more  performance 
standard.  Performance  standards  cannot  relate  to  more  than 
one  content  standard.  Assessment  strategies  must  be  well 
conceived  to  avoid  creating  performance  standards  that  are  not 
practicable. 

MODEL  C:  CONTENT-  & PERFORMANCE-BASED  STANDARDS 

Content  Standards: 

Workplace  Basic  Skills:  the  worker  knows  basic  mathemati- 
cal calculations  to  compute  density. 

Occupational  Knowledge:  the  worker  knows  manufacturing 
terms  frequently  used  in  product  blueprint  specifications. 
Occupational  Skills:  the  worker  writes  manufacturing 
programs  using  commonly  accepted  computer  language. 
Performance  Standards: 

Written  Tests: 

■ The  worker  attains  a passing  score  on  the  NWM  written 
tests  of  basic  skills. 

Performance  Exercises: 

■ The  worker  produces  a widget  within  +/-  .0001  degrees  of 
specifications  within  two  hours  of  review  (entry  level). 

■ The  worker’s  portfolio  demonstrates  creation  of  operable 
computer  programs  written  in  10  or  more  manufacturing 
setups  (advanced  level). 


MDDEL  D DESCRIPTIDN 


The  standards  module  contains  four  components:  technical 
skills,  equipment/tools,  basic  skills,  and  range  indicators. 
Advantages 

Certification  of  standards  can  be  done  by  each  component  of  a 
module  (e.g.,  tools  and  equipment)  or  by  module.  Standards 
modules  can  differ  by  setting.  Each  component  of  the  standards 
module  can  be  written  in  any  format. 


Disadvantages 

The  module  does  not  describe  how  the  knowledge,  skills,  and 
equipment/tools  are  to  be  employed.  Performance  criteria  are 
not  stated.  With  no  standard  fonnat  for  writing  standards, 
comparisons  across  and  within  occupational  clusters  may  be 
limited.  Equipment  and  tools  may  become  outdated  more 
quickly  than  the  technical  and  foundational  skills. 

MODEL  D:  SKILLS  + TOOLS  MODULE 

Technical  Skills: 

■ Has  knowledge  of  basic  manufacturing  terminology 

■ Has  knowledge  of  advanced  programming  techniques 

■ Is  able  to  calibrate  equipment  to  optimum  standards 

■ Is  able  to  calibrate  equipment  without  assistance  to 
produce  the  product  within  +/-  .0001  degrees  of  specifica- 
tions 

■ Is  able  to  write  manufacturing  computer  programs 
Equipment  and  Tools: 

■ XYZ  computerized  manufacturing  system 

■ Standard  computer  equipment 
Foundation  Skills: 

■ Has  knowledge  of  algorithms  to  perform  calculations  for 
density 

■ Can  apply  arithmetic  calculations  with  100%  accuracy 

■ Is  able  to  read  blueprint  specifications 

■ Knows  basic  computer  operations 
Range: 

■ Manufacturing  or  recycling  settings  which  specialize  in 
metal  or  electromagnetic  wire  products 

■ XYZ  computerized  manufacturing  system 


MDDEL  E DESCRIPTIDN 


This  model  contains  both  basic  workplace  skill  standards  and 
cross-functional  skills.  Each  skill  statement  is  a standard. 
Advantages 

Only  basic  skills  and  cross-functional  skills  are  specified.  Both 
content  and  performance  standards  can  be  established  but  are 
not  required  by  the  model.  Standards  for  occupational  clusters 
rather  than  single  occupations  can  be  established.  Certification 
of  competency  can  be  based  upon  a set  of  basic  workplace  and 
cross-functional  skills  that  are  not  occupationally  specific.  The 
certification  entity  would  not  need  to  be  linked  to  a particular 
industry  or  occupation. 

Disadvantages 

Sldll  standards  would  not  include  occupationally  specific 
standards.  If  standards  are  established  across  occupational 
clusters,  validation  to  a specific  occupation  would  still  be 
necessary.  Without  a common  format  for  expressing  standards, 
comparisons  across  occupational  clusters  may  be  limited. 

MODEL  E:  WORKPLACE  BASICS  & CROSS-FUNCTIONAL  SKILLS 

Workplace  Basic  Skills: 

Content  Standards: 

m Has  knowledge  of  arithmetic  to  perform  calculations  for 
density 
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Performance  Standards: 

■ Can  apply  calculations  with  100%  accuracy 
CrosS'Functional  Skills: 

Content  Standards: 

■ Able  to  read  manufacturing  blueprint  specifications 
without  assistance 

■ Knows  computer  programming 
Performance  Standards: 

■ Demonstrates  100%  accuracy  in  interpreting  five  different 
blueprint  specifications 

■ Creates  10  or  more  operable  computer  programs 


MODEL  F DESCRIPTION 


Only  occupationally  specific  standards  are  described.  Each 
standard  consists  of  a description  of  the  knowledge,  skills, 
duties/functions,  and  range. 

Advantages 

Only  occupationally  specific  information  (knowledge  and  skills 
as  well  as  duties/functions)  is  provided  in  each  standard. 
Standards  are  clearly  linked  to  work  duties/functions.  Certifica- 
tion of  occupational-specific  standards  can  be  performed 
separately  from  basic  workplace  skills  or  cross-functional 
skills.  Certification  by  duty/function  is  also  possible. 

Disadvantages 

Without  a common  format  for  expressing  standards,  compari- 
sons across  occupational  clusters  or  with  foundational  skills 
may  be  difficult.  Standards  will  not  provide  information  about 
foundational  skills  such  as  basic  and  cross-functional  skills. 
Occupational  knowledge  and  skills  required  for  one  duty/ 
function  may  also  be  required  for  others.  This  may  cause 
duplicate  information  to  be  recorded  in  each  standard.  Perfor- 
mance criteria  are  not  specified. 

MODEL  F:  OCCUPATIONAL-SPECIFIC  STANDARDS 


■ XYZ  computerized  manufacturing  system 

■ Manufacturing  or  recycling  settings 


CDRD  PHDTDNICS  MDDEL  DESGRIPTIDN 


Standards  are  a collection  of  “tasks”  and  their  associated 
“skills/competencies  or  knowledge  components.”  Tasks  are 
simple  two-word  statements,  developed  initially  by  a content 
expert.  This  is  done  by  first  listing  the  tools  and  equipment 
used  by  workers  in  the  field  and  allowing  members  of  the 
industry  to  connect  these  tools/equipment  with  verbs  that 
indicate  how  the  instrument  is  used.  The  tasks  are  validated 
and  translated  (again  by  educational  content  experts)  into 
skills/competencies  or  knowledge  components. 

Advantages 

Industry  can  easily  provide  a great  deal  of  input  into  the 
standards.  Industry  and  educators  have  clearly  established 
roles,  making  it  easier  for  them  to  participate  in  development. 
This  understanding  helps  the  project  attract  large  numbers  of 
coalition  members  from  both  sectors.  Certification  is  tied  to 
performance  of  the  industry-specified  tasks  if  necessary, 
creating  an  opportunity  for  applied,  hands-on  evaluation  of 
competency.  Simplicity  and  concrete  terms  should  provide 
users  with  a workable  standard,  capable  of  being  understood  by 
educators,  students,  and  employers,  so  that  adoption  is  not  a 
complex  process.  Curriculum  development  that  is  applied  in 
nature  is  a straightforward  endeavor  using  this  output. 

Disadvantages 

Collection  of  the  task  data  reveals  many  useless  variables  that 
would  not  be  considered  “real”  tasks,  but  are  evaluated  regard- 
less (i.e.  clean  software).  This  process  would  require  adaptation 
for  occupational  categories  that  are  nontechnical  in  nature. 

MODEL 


Occupational  Knowledge: 

■ Has  knowledge  of  basic  manufacturing  terminology 

■ Has  knowledge  of  advanced  programming  techniques  for 
equipment  calibration 

■ Has  knowledge  of  computer  programs  commonly  used  in 
manufacturing 

Occupational  Skills: 

■ Is  able  to  calibrate  equipment  to  optimum  standards 

■ Is  able  to  calculate  equipment  with  100%  accuracy 

■ Is  able  to  write  manufacturing  computer  programs 

■ Is  able  to  develop  diagnostic  computer  programs  for 
equipment  calibrations 

Duties/Functions: 


■ Develops  computerized  diagnostic  programs  to  calibrate 
optimum  equipment  efficiency 

■ Calibrates  equipment  to  optimum  operating  standards 

■ Develops  five-stage  computerized  manufacturing  programs 
to  meet  customer  blueprint  specifications 

■ Knows  basic  computer  operations 
Range: 

■ Standard  manufacturing  specifications  for  metal  products 
and  electromagnetic  wire 


Tool/Equipment  List 
Screwdriver 
Spectrophotometer 
lenses 

mirror  mounts 
tungsten  filament  lamp 
Twyman-Green  Interferometer 


Task  List 

Adjust  mirror  mount 
Replace  screws 


Task  List  Skill/Competency  or 

Knowledge 
Component  List 


Adjust  mirror  mount 


Replace  screws 


Understand  the 
mechanics  of 
R.H.  and  L.H.  threads 


These  models  demonstrate  only  a few  popular  ideas  for 
constructing  standards.  Many  new  formats  continue  to  be 
proposed  to  industry  and  education.  The  design  chosen  for  the 
NSSB  must  meet  as  many  of  the  current  industry  needs  as 
possible,  yet  remain  flexible  enough  to  change  as  new  and 
better  ways  of  presenting  standards  develop. 
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CERTIFICATION  PROGRAMS  AND 
SKILL  STANDARDS 

By  Jim  Johnson 


A critical  part  of  the  22  skill  standards  projects  currently 
being  developed  is  the  identification  of  certification  verifying 
that  an  individual  has  mastered  the  skills  listed  in  the 
standard.  The  term  “certification”  may  have  different 
meanings  depending  on  the  technology  or  profession  involved. 

Often,  “certification”  is  associated  with  management  or 
professional  levels  of  employment.  The  few  certification 
programs  that  do  exist  for  the  technician  are  called  “non- 
professional” or  “sub-professional”  certifications.  Generally, 
they  have  little  influence  on  employers.  Virtually  all 
certification  programs  require  a candidate  to  have  an 
educational  degree,  some  related  occupational  experience,  and 
a passing  score  on  a competency  test.  Many  certification 
programs  also  have  a “code  of  ethics”  that  the  certified 
individual  accepts.  The  more  rigorous  the  requirements,  the 
more  prestigious  and  respected  the  certification.  These 
requirements  do  give  an  indication  of  an  individual's 
qualification  and  work  ethics,  but  they  do  not  verify  the 
mastery  of  any  particular  skill.  Certification  programs  of  this 
type  need  to  be  tied  to  the  National  Skill  Standards  so  that  the 
testing  and  assessment  methods  do,  in  fact,  verify  that  the 
individual  is  proficient  to  the  level  of  ability  defined  by  the 
skill  standard. 


Certification  programs  need  to  be 
tied  to  the  National  Skill  Standards 
so  that  the  testing  and  assessment 
methods  verify  that  the  individual  is 
proficient  to  the  level  of  ability 
defined  by  the  skill  standard. 


Most  schools  find  it  essential  to  be  “accredited.”  Recognized 
accrediting  agencies  such  as  the  Southern  Association  of 
Schools  and  Colleges  (SASC)  and  the  Accreditation  Board  for 
Engineering  and  Technology  (ABET)  have  been  setting 
standards  for  school  operations  and  programs  for  many  years. 
Recently,  occupational  groups  and  professional  societies  have 
been  getting  involved  by  setting  guidelines  that  they  expect 
training  programs  to  follow.  Automotive  Service  Excellence 
(ASE)  and  the  National  Automotive  Technical  Education 
Foundation  (NATEF)  have  established  a successful 
certification  process  for  the  automobile  service  industry. 

These  guidelines  outline  the  industry's  expectations  of 
training  programs  and  address  such  issues  as  number  of  hours 


of  training  required,  topics  covered,  tools  and  equipment  used 
in  the  training,  and  instructor  qualifications.  The  guidelines 
also  define  expected  student  performance.  The  certification 
program  sets  guidelines  for  the  assessment  of  both  the  training 
facility  and  the  students.  The  success  of  the  program  is 
primarily  due  to  the  fact  that  the  employers  are  stakeholders  in 
the  educational  process  and  recognize  the  practical  value  of  the 
certification  process. 

To  complicate  things  more,  many  states  require  licenses  for 
certain  technologies,  such  as  health  occupations.  Other  federal 
and  state  agencies  also  require  certificates  of  training.  In  the 
field  of  Hazardous  Materials  Management,  for  example,  the 
Occupational  Safety  and  Health  Administration  (OSHA) 
requires  special  training  for  employees  before  they  are 
“certified”  to  work  with  hazardous  materials.  Construction 
workers  may  need  certifications  from  the  state  to  work  with 
lead  and  asbestos  abatement. 

Certification  and  the  accompanying  assessment  of  skills  are  a 
major  part  of  the  22  National  Skill  Standards  Projects  and  will 
be  one  of  the  top  priorities  of  the  newly  established  National 
Skill  Standards  Board.  Certification  provides  another  method 
for  industry  and  professional  leaders  to  be  actively  involved  in 
the  educational  process. 
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REPORT  FROM  THE  DIRECTOR 

PROJECT:  HMMT 

Approximately  50  Hazardous  Materials 
Management  technicians  (HMMT)  contrib- 
uted to  an  activity  journal  earlier  this  year  by 
listing  the  job  duties  and  responsibilities  they 
encounter  on  a daily  basis.  These  duties,  along  with  informa- 
tion from  various  job  descriptions,  were  grouped  and 
organized  into  a Task  Outline.  This  was  presented  to  repre- 
sentatives of  industry  and  education  at  three  regional  focus 
group  meetings.  The  outline  was  also  presented  to  the  Na- 
tional HazMat  Advisory  Committee  at  a June  meeting  in  Fort 
Worth,  Texas.  The  comments  and  suggestions  from  attendees 
of  these  meetings  are  now  being  incorporated  into  the  outline. 

Staff  at  the  National  Environmental  Health  Association 
(NEHA)  are  using  the  outline  to  design  an  industrial  survey. 
The  survey  will  be  sent  to  a large  number  of  HMMTs  and 
their  employers.  The  results  will  validate  the  tasks  and 
prioritize  each  task  based  on  its  importance  and  how  often  it  is 
performed  on  the  job. 


Jim  Johnson 


A certification  subcommittee  has  been  formed  and  had  its  first 
meeting  in  July  at  the  Roney  Teaching  Center  in  Waco, 

Texas,  with  the  group  investigating  various  certification 
I programs  and  discussing  possible  methods  of  incorporating 
the  skill  standards  into  technician  certification  programs. 


REPORT  FROM  THE  OIREGTOR 

PROJECT:  PHOTONICS 

Over  100  coalition  members  from  the 
photonics  industry  completed  task  collection 
documents  and  discussed  the  development 
process  for  the  project  this  past  May  in 
Anaheim,  California.  A second  meeting,  PhotonicsBEST,  held 
this  month  in  San  Diego,  was  industry’s  final  contribution  to 
the  initial  phase  of  the  project,  giving  coalition  members  from 
several  professional  organizations  within  the  industry  an 
opportunity  to  evaluate  a compilation  of  all  tasks  provided  to 
date. 

Once  the  tasks  for  technicians  have  been  analyzed,  a meeting 
will  be  held  in  late  August  specifically  for  educators,  who  will 
begin  the  translation  of  tasks  into  skills.  For  example,  industry 
will  tell  us  the  tasks  workers  should  be  able  to  perform  in  the 
workplace,  such  as  “Align  a Nd:YAG  laser.”  The  educators 
will  then  translate  this  task  statement  into  skills  that  should  be 
imparted  in  the  educational  institution.  These  might  include 
the  principle  of  reflection  and  the  mechanics  of  mirror 
mounts,  Q-switch  operation,  and  so  on.  Educators  will  also  be 
asked  to  develop  a consensus  opinion  on  the  qualifications 
needed  by  educators  to  teach  in  this  area.  If  you  are  interested 
in  participating  in  the  project  or  would  like  more  information, 
you  may  contact  me  at  CORD,  800-972-2766,  or  by  E-mail 
(darrellhull@delphi.com). 


Darrell  Hull 


HMMT  DISSEMINATION  WORKSHOP  • OCTOBER  3^,  1994  • CALL  800-972<2766  FOR  MORE  INFORMATION. 


CORD 

COMMUNICATIONS 

P.O.  Box  21206 
Waco,  Texas  76702-1206 
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Skill  Standards  Report  is  published  by  CORD 
Communications,  an  organization  of  the 
Center  for  Occupational  Research  and 
Development.  The  CORD  organizations  are 
dedicated  to  the  advancement  of  technical 
education  and  contextual  learning. 
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HAZMAT  AND  PHOTONICS  SKILL 
STANDARDS  PROJECTS  PUDLISHED 

The  Hazardous  Materials  Management  Technology  and 
Photonics  skill  standards  projects  have  been  reauthorized 
for  an  additional  grant  period  that  will  extend  the  work  of 
the  projects  to  three  years  each.  The  skill  standards 
documents  represent  the  first  version  of  what  will  be  a 
long  process  of  change  and  reissuance  to  address  the 
requirements  for  workers  in  the  areas  of  both  HazMat 
and  Photonics. 

As  both  projects  conclude  the  first  phase  of  funding,  the 
Center  for  Occupational  Research  and  Development 
(CORD)  is  currently  distributing  the  standards  publica- 
tions. Only  after  a document  is  printed  and  released  can 
the  standards  be  evaluated  for  clarity  and  construction,  as 
well  as  applicability  to  curriculum  development  and 
implementation.  Since  all  standards  must  be  continually 
updated  to  include  the  latest  industry  and  educational 
changes,  individuals  should  contact  the  project  directors 
at  CORD  to  make  suggestions  or  voice  concerns. 

The  photonics  skills 
standard  will  be 
available  for  $18.50 
from  CORD 
Communications  by 
calling  800-23 1-3015. 
All  proceeds  will  be 
applied  toward  the 
printing,  postage, 
and  handling  of  the 
document.  Should 
revenue  from  the  sale 
of  the  skills  standard 
document  exceed 
production  and 
handling  costs,  the 
excess  money  will  be 
applied  to  accom- 
plishing project 
objectives  and 
funding  of  future 
iterations  of  the 
Photonics  standard. 


The  photonics  skills  standard  is  also  available  on 
Internet’s  World  Wide  Web  server  at  no  charge. 

Internet:  http://www.spie.org  photonics_ed.html 

The  skills  standard  for  HazMat  is  available  without 
charge  (on  a single-copy  basis)  to  qualified  recipients. 

To  receive  your  free  copy  of  the  publication,  call  CORD 
at  800-972-2766.  You  will  be  asked  to  complete  a brief 
survey  about  your  involvement  in  the  field  of  HazMat. 
Multiple  copies  will  be  available  for  $18.50  each  and  can 
be  ordered  from  CORD  Communications  by  calling 
800-231-3015.  The  standard  will  be  available  April  15  on 
the  Internet.  Internet:  http://www.cord.org/~HMMT 

CAREER  CLUSTERS  PROJECT 

CORD  is  embarking  on  a new  project  under  the  guidance 
of  the  fifty  State  Directors  of  Vocational  and  Technical 
Education  to  design  a career-cluster  educational  structure 
and  a process  for  developing  integrated  curriculum 
clusters.  Among  other  objectives,  this  project  will  attempt 
to  identify  foundations  for  learning  similar  to  those 
outlined  in  the  Photonics  and  HazMat  standards.  These 
foundations  would  be  appropriate  for  clusters  of  occupa- 
tions such  as  those  with  a Bio/Chemical  core  or 
foundation  (including  the  HazMat  project)  or  those  with 
an  Electro-Mechanical  core  (including  the  Photonics 
project).  Now  that  the  two  skill  standards  documents  are 
being  released  in  print,  as  are  other  skill  standards 
documents,  it  will  be  possible  to  analyze  the  standards  to 
determine  their  commonality.  If  needed,  this  analysis 
could  result  in  changes  to  the  standards  that  would 
enhance  their  core  or  foundational  elements  in  relation  to 
other  standards  within  the  cluster  of  occupations. 

This  career-cluster  structure  should  prove  useful  to  high 
school  students  and  educators  alike  in  the  construction  of 
programs  that  articulate  well  within  a Tech  Prep  (4-1-2) 
program  of  study.  A solid  Tech  Prep  program  requires 
coordination  between  secondary  and  postsecondary 
institutions  to  give  students  a solid  foundation  for  a career 
pathway  and  the  world  of  work.  A prospectus  containing 
information  about  this  collaborative  project  is  available  by 
calling  Terri  Johnson  at  800-972-2766. 

Inside: 

• Using  Skill  Standards  for  Curriculum  Design 
• Second  Phase  Funding  for  Skill  Standards 
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SKILL  STANDARDS  PROJECTS  RECEIVE 
SECOND  PHASE  FUNDING 

By  Jim  Johnson  and  April  Watkins 

The  Hazardous  Materials  Management  Technology  and  the 
Photonics  Technician  Skills  Standard  Projects  both  passed  the 
half-way  mark  on  November  1,  1994.  Phase  1 is  completed 
and  Phase  2 has  begun.  Building  on  the  accomplishments  of 
the  first  18  months,  it  is  now  time  to  lay  plans  for  the  remain- 
ing 18  months. 

Now  that  the  standards  are  published,  why  is  Phase  2 needed? 
Because  occupational  skill  standards  are  a new  concept  in  the 
United  States,  businesses  and  industries  are  not  accustomed  to 
using  such  guidelines.  Even  in  many  educational  circles,  the 
design  of  educational  programs  consistent  with  national 
norms  is  a new  approach  to  curriculum  development.  Project 
activities  in  Phase  2 will  concentrate  on  issues  such  as  the 
validation,  dissemination,  certification,  and  integration  of  the 
skill  standards.  We  will  attempt  to  reach  an  ever-expanding 
number  of  businesses  and  educational  organizations  to  assist 
them  in  implementing  the  standards  as  an  employment 
guideline  and  educational  resource.  The  Internet  offers  a new 
tool  for  reaching  a large  audience.  Not  only  will  this  allow 
greater  access  to  and  publicity  of  the  standards,  the  Internet 
also  gives  interested  parties  an  opportunity  to  make  comments 
and  suggestions  concerning  the  projects.  Hazardous  Materials 
Management  Technology  and  Photonics  can  only  benefit  from 
this  input. 

In  Phase  2,  HazMat  project  teams  will  also  work  closely  with 
educators  to  design  training  programs  consistent  with  the 
standard.  Two  types  of  educational  programs  are  needed  in 
this  technology.  The  first  program  will  include  short-term 
courses  designed  to  meet  compliance  requirements  or  to 
retrain  employees  whose  jobs  have  been  disrupted  by  eco- 
nomic forces  such  as  military  base  closures.  The  second 
program  is  aimed  at  the  education  of  students  who  will  choose 
this  occupation  to  begin  their  careers.  Photonics  teams  will 
work  to  develop  an  integrated  curriculum  structure  that 
accounts  for  academic  standards,  SCANS  skills,  and  other 
workplace  experiences.  To  be  successful  in  these  efforts  for 
both  standards,  we  must  investigate  integrated  curriculum 
structures  that  guide  individuals  in  their  chosen  career  paths. 

A final  goal  of  Phase  2 is  assessment  and  certification.  The 
project  staff  along  with  various  committees  comprised  of 
business  and  education  representatives  must  define  the 
requirements  by  which  individuals  can  be  assessed  for 
certification  based  on  the  requirements  of  the  standards. 
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HAZMAT  SKILLS  STANDARD 
DISSEMINATIDN  WDRKSHOPS  SET 

The  HazMat  dissemination  workshop  seminars  are  intended  to 
help  educators  understand  the  significance  of  skill  standards 
in  developing  technical  curricula.  The  seminars  are  provided 
as  a part  of  the  U.S.  Department  of  Education’s  Skill 
Standards  initiative.  A portion  of  each  seminar  has  been 
designed  to  help  participants  understand  the  elements 
necessary  to  start  or  evaluate  Hazardous  Materials 
Management  Technician  (HMMT)  programs  in  their 
institutions. 

Where  do'^ou,  the  educator,  come  into  the  picture?  This 
HazMat  Skills  Standard  should  be  the  basis  for  educational 
goals  that  determine  the  curriculum,  that  teach  the  skills,  and 
that  produce  the  students  who  can  demonstrate  the 
competencies  outlined  in  the  standard  and  perform  as 
HMMTs  in  industry.  It  is  in  this  last  phase  that  you,  as  an 
educator,  are  the  critical  element.  Each  seminar  will  introduce 
you  to  the  skills  standard,  and  provide  you  the  opportunity  to 
reflect  on  how  the  standard  can  be  turned  into  educational 
goals  for  your  institution. 


HAZMAT 

SKILL  STANDARDS 

DISSEMINATION  WORKSHOP 

APRIL  27-28,  1995 

Environmental  Occupations  Center 
University  of  Fiorida 
rOainesviiie,  Fiorida 

JUNE  14,  1995 

in  conjunction  with  the  meeting  of 
The  Nationai  Association  of 
Environmentai  Professionais 
Washington  D.C. 


SKILL  STANDARDS  REPORT 


RELATING  SKILL  STANDARDS  TD  EDUCATIDNAL  PRDGRAMS 

By  Jim  Johnson 


When  developing  an  educational  program  for  HMMTs,  the  curriculum  developer  must  implement  a planning  procedure, 
such  as  the  one  outlined,  before  courses  or  text  materials  are  chosen.  The  following  illustration  shows  multistep 
procedures  that  are  described  below. 


Step  1 S Identify  all  the  standards  that  must  be  used  to 
define  an  Integrated  Educational  Result.  Skill  standards 
identify  occupational  requirements,  while  other  standards 
specify  additional  requirements.  For  instance,  the  National 
Council  of  Teachers  of  Mathematics  (NCTM)  has  established 
a standard  for  secondary-level  mathematics  courses.  The 
SCANS  report,  published  by  the  United  States  Department  of 
Labor,  identified  skills  that  should  be  addressed  at  all  levels  of 
education.  Collectively,  these  standards  and  skills  must  be 
incorporated  into  an  HMMT  educational  program.  Integrating 
these  standards  in  terms  of  educational  results  is  the  second 
step  in  the  process. 

step  2S  Integrate  concepts  from  various  disciplines  across 
the  curriculum. 

step  3:  Look  at  the  sequence  and  level  of  skill  develop- 
ments identified.  Decisions  about  the  grade  level  or  student- 
development  level  most  appropriate  for  the  introduction  of  the 
various  skills,  competencies,  and  standards  can  then  be  made. 

Hands-on  educational  activities  are  encouraged  in  a Hazardous 
^ Materials  Management  Technology  program.  Recently,  issues 
related  to  school-to-work  transitions  and  worksite  learning  -have 
added  dimensions  not  formerly  addressed  in  most  curriculum 
designs.  Although  assumptions  can  and  have  been  made  about 


the  ways  in  which  worksite  learning  can  be  accomplished, 
planning  has  rarely  focused  on  expected  results  or  methods  of 
evaluating  those  results. 

Step  4S  Justify  the  need  to  move  to  a worksite  learning 
activity  rather  than  a schoolsite  activity.  Many  of  the  skills 
represented  by  the  standard  and  by  SCANS  information  can  be 
acquired  in  a classroom,  laboratory,  or  simulated  work  environ- 
ment. However,  certain  skills  may  be  best  addressed  at  a 
worksite,  in  an  on-the-job  environment.  This  determination 
must  be  based  on  sound  reason  and  closely  coordinated  with  the 
schoolsite  curriculum.  Many  of  the  skills  defined  in  the  HazMat 
standard  can  be  integrated  into  secondary-level  training 
programs  that  articulate  with  postsecondary  programs. 

St0p  5S  Therefore,  a Tech  Prep  program  is  strongly 
recommended  for  the  preparation  of  HMMTs  since  it  places 
emphasis  on  a curriculum  that  progresses  from  the  secondary 
through  the  postsecondary  level,  and  to  employment.  In 
addition,  Tech  Prep  places  very  high  importance  on  the 
‘‘contextual”  methods  of  learning  that  have  proven  successful 
for  technician-level  training. 

Steps  6-7  S As  the  curriculum  is  implemented,  constant 
evaluation  must  be  provided  to  verify  that  the  requirements  of 
the  Standard  are  being  met. 


REPORT  FROM  THE  OIRECTOR 

PROJECT:  HAZMAT 

Over  the  next  few  months,  Phase  2 activities 
will  provide  a variety  of  opportunities  for 
discussion  and  review  of  the  newly  developed 
HazMat  standard.  I have  listed  project 
meetings,  as  well  as  conferences  where  project  information 
will  be  presented.  I hope  to  see  you  at  one  of  the  following: 


Jim  Johnson 


REPORT  FROM  THE  DIRECTOR 

PROJECT:  PHOTONICS 

At  the  close  of  1994,  the  Photonics  Techni- 
cian Skills  Standard  Project  Steering 
Committee  met  for  two  days  in  Waco,  Texas 
at  the  CORD  offices.  This  was  a critical 
meeting  since  it  determined  the  direction  of  the  project  as  we 
head  into  1995  and  the  final  grant  phase.  Among  other  things, 
the  committee  approved  a final  version  of  the  Photonics  standard. 


Darrell  Hull 


■ PETE-North  Central;  Cedar  Rapids,  Iowa;  March  19-20 


■ ATE;  Biloxi,  Mississippi;  March  24 

■ NTPN;  St.  Louis,  Missouri;  April  9-11 

■ AACC;  Minneapolis,  Minnesota;  April  24-25 

■ HazMat  Skills  Standard  Project  Dissemination  Workshop, 
TREEO  Center;  Gainesville,  Florida;  April  27-28 

■ PETE-Northwest;  Portland,  Oregon;  May  5-6 

■ NTPN;  Philadelphia,  Pennsylvania;  May  10-12 

While  some  of  these  meetings  only  include  individual 
presentations  on  HazMat,  the  dissemination  workshop  is  a 
must  for  schools  exploring  programs  in  Environmental  Tech- 
nology. Each  of  these  meetings  require  registration.  For  more 
information,  contact  me  at  CORD  by  calling  800-972-2766. 


The  committee  also  approved  three  very  ambitious  initiatives 
for  the  second  phase  of  the  project.  First,  it  is  the  hope  of  the 
committee  and  project  staff  that  the  Photonics  standard  will 
live  beyond  the  life  of  the  grant.  Therefore,  additional  input  to 
keep  the  standard  current  and  a means  for  doing  that  are  both 
necessary.  Second,  a curriculum-design  team  is  being  formed 
to  determine  how  the  standard  will  be  used  in  developing 
curricula  for  technicians.  This  effort  will  take  into  consider- 
ation a 4 + 2 model  that  relies  heavily  on  a Tech  Prep 
foundation.  Third,  a national  certification  process  will  be 
constructed  to  create  a mechanism  by  which  adherence  to  the 
standard  is  maintained. 

As  always,  if  you  are  interested  in  participating,  or  if  you  want 
to  provide  comments,  you  are  encouraged  to  contact  me  at 
CORD  by  calling  800-972-2766.  We  welcome  your. input. 


CORD 

COMMUNICATIONS 

P.O.  Box  21206 
Waco,  Texas  76702-1206 
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Skill  Standards  Report  is  published  by 
CORD  Communications,  an  organization 
of  the  Center  for  Occupational  Research 
and  Development.  The  CORD  organizations 
are  dedicated  to  equipping  all  learners  to 
succeed  in  the  contemporary  workplace. 
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Business/Industry  Survey 

This  survey  was  used  to  collect  information  as  to  what  businesses  consider  on  importance 
of  skills/knowledge  for  hazardous  materials  technicians  (employed  with  company). 
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Center  for  Occupational  Research  and  Development 


NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 
Hazardous  Materials  Management  Technology 

Please  check  the  answer  that  best  describes  your  opinion  or  current  situation. 

Please  return  the  completed  survey  in  envelope  provided  by  April  30, 1995. 


Name:  

Title:  

Company: 

Address: 


City/State/Zip: 

Telephone: Fax: 

Check  the  box  that  most  closely  describes  your  company. 

□ Agriculture  □ Transportation  and  Utilities  □ Manufacturing 

□ Mining  □ Contracting  Services  □ Public  Administration 

□ Construction  □ Consulting  Services 

1.  Check  the  appropriate  range  for  the  approximate  number  of  people  employed  by  your  company. 


less  than  25  25  - 100  101  -250 

□ □ □ 

251  - 1000 
□ 

more  than  1000 
□ 

2. 

Check  the  appropriate  range  for  the  number  of  hazardous  materials  technicians  employed  by  your 
company. 

one  part-time  1-5  6-25 

□ □ □ 

26  - 100 
□ 

more  than  100 
□ 

3. 

How  large  an  area  does  your  company  cover? 

Local  Statewide  Regional 

□ ■ □ □ 

National 

□ 

International 

□ 

4. 

How  many  offices  or  facilities  are  within  your  company? 

one  2-5  6-15 

□ □ □ 

16-50 

□ 

over  50 
□ 

5. 

How  large  is  your  area  of  responsibility? 

Local  Statewide  Regional 

□ □ □ 

National 

□ 

International 

□ 

6. 

How  many  offices  or  facilities  are  in  your  area  of  responsibility 

7 

one  2-5  6-15 

□ □ □ 

16-50 

□ 

over  50 
□ 
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NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 
Hazardous  Materials  Management  Technology 


The  National  Voluntary  Skills  Standard  for  Hazardous  Materials  Management 
Technology  describes  four  areas  of  specialization  for  hazardous  materials 
management  technicians  and  the  various  tasks  performed  in  each  area.  The  areas 
of  specialization  are  as  follows: 


• Laboratorv/Analvtical  Technician  CLAT'):  The  primary  area  of  specialization 
for  this  individual  is  the  analysis  and  testing  of  chemical  compounds  in  a 
laboratory  setting.  This  person  may  complete  tasks  ranging  from  the  initial 
preparation  of  samples  for  analytical  testing  to  the  operation  of  complex  and 
highly  sensitive  instrumentation. 


• Compliance/Regulations  Technician  ('CRT'):  This  individual’s  primary  area  of 
specialization  and  focus  is  interpreting  and  implementing  regulations  and 
ensuring  industry  compliance  with  the  regulations.  This  person  may  complete 
tasks  ranging  from  inspection  to  enforcement,  to  suggestions  of  statements  to 
meet  changing  or  new  regulations. 


• Field  Operations/Remediation  Technician  (FORT’):  This  person’s  primary 
area  of  specialization  and  focus  is  the  practical  aspects  of  working  with 
hazardous  materials  in  the  field.  This  person  may  complete  tasks  ranging  from 
the  collection  of  samples,  data,  and  information  to  the  implementation  of 
remedial  and  corrective  actions. 


• Treatment/Storage/Disposal  Technician  (TSDT):  This  individual’s  primary 
area  of  specialization  and  focus  is  in  the  methods  and  techniques  for  safe, 
effective,  and  efficient  treatment,  storage,  and  disposal  of  mixed  materials  and 
waste.  This  person  may  complete  tasks  ranging  from  the  handling  and 
transportation  of  hazardous  materials  and  waste  to  the  implementation  of 
effective  treatment  and  disposal  methods. 


7.  Which  one  of  these  best  describes  the  primary  duties  of  your  technicians? 

□ Laboratory/Analytical  □ Field  Operations/Remediation 

□ Compliance/Regulations □ Treatment/Storage/Disposal 


CENTER  FOR  OCCUPATIONAL 
RESEARCH  AND  DEVELOPMENT 
P.O.Box  21689  • Waco. Texas  * 76702-1689 

800/972-2766  * FAX  817/772-8972 
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NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 
Hazardous  Materials  Management  Technology 

Listed  below  is  an  Importance  of  Skill  scale  accompanied  by  statements  of  basic  skills.  The  scale  will  be  used  to  indicate  how  important  industry  considers  the  partict 
basic  skill.  Please  read  each  basic  skill  statement  and  check  one  item  on  the  scale  that  indicates  how  important  you  think  it  is  for  your  company  s hazardous  materials 
technicians  to  possess  the  basic  skill. 
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The  Development  of  a Skills  Standard  for 
Hazardous  Materials  Management  Technology 

Technicians 


James  Johnson  and  Robert  L.  Bear,  RE. 


During  the  past  decade  we  have  witnessed  a phenomenal 
growth  in  the  concern  for  the  environment.  This  growth,  as  a 
result  of  ever-increasing  federal,  state,  and  local  regulations  and 
restrictions,  has  led  to  the  development  of  numerous  employment 
opportunities.  For  the  most  part,  the  employment  opportunities 
have  been  filled  by  professionals  who  have,  for  lack  of  a better  term, 
grown  up  with  the  industry.  However,  in  recent  years,  as  the 
regulations  and  procedures  have  become  more  standardized  and 
routine  (and  concern  for  the  minimization  of  costs  in  a competitive 
marketplace  have  increased),  many  of  the  responsibilities  under- 
taken by  professionals  have  been  transferred  to  technician-level 
personnel.  This  transition  from  professional  to  technician-level 
personnel  has  developed  an  opportunity  for  the  education  and 
training  of  individuals  with  specific  skills  and  has  caused  the 
federal  government  to  recognize  the  need  for  the  development  of 
measurable  skills  standards  for  these  individuals. 

The  United  States  remains  the  only  major  industrialized  nation 
that  is  without  standards  to  define  the  skills  required  for  industrial 
occupations.  With  few  exceptions,  our  schools  have  been  preparing 
people  for  vocations  with  only  vague  job  descriptions  to  guide 
them.  Schools  can  only  guess  at  the  demands  of  a particular 
occupation,  as  there  is  presently,  in  most  cases,  no  nationally-based 
norm.  For  the  most  part,  schools  have  made  this  guess  with  the  help 
of  a small  number  of  localized  industrial  representatives.  This  has 
limited  the  effectiveness  of  schools  in  developing  programs  that 
meet  the  needs  of  industry  beyond  a specific,  locally  recognized 
need.  It  is  little  wonder  that  schools  receive  criticism  for  producing 
students  who  cannot  function  in  an  entry-level  position  without 
needing  long  periods  of  on-the-job  training  before  they  become 
productive  employees.  Additionally,  as  the  needs  of  industry  for 
qualified,  knowledgeable  technicians  have  increased  during  the 
past  decade,  the  opportunities  for  schools  to  develop  such  programs 
have  increased. 

The  current  administration’s  educational  initiative  is  designed  to 
combat  this  and  other  educational  problems.  A multi-faceted  pro- 
gram, “Goals  2000:  Educate  America”  has  as  one  of  its  top 
priorities  the  development  of  skills  standards  for  certain  key  oc- 
cupations. “Skills  standards”  define  the  knowledge,  skills,  attitudes, 
O level  of  ability  necessary  to  successfully  function  in  specific 
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occupations.  At  this  time,  22  different  occupational  skills  standards 
development  projects  are  in  progress.  In  addition,  other  projects  are 
underway  that  will  eventually  identify  and  standardize  foundational 
skills  for  all  occupations.  These  skills  are  identified  in  the  Secretary’s 
Commission  on  Achieving  Necessary  (SCANS)  Skills  report, 
published  by  the  Department  of  Labor,  relating  to  technical  and 
interpersonal  skills.  Since  occupational  skills  standards  are  a new 
concept  in  this  country,  there  is  no  uniform  format  ordevelopmental 
process  for  them. 

Guidelines  for  the  development  of  skills  standards  are  generally 
accepted  as  follows:  1 . Skills  standards  must  be  voluntary;  2.  They 
must  be  industry  based;  3.  The  occupation  must  be  explored  and 
defined  in  detail;  4.  A coalition  consisting  of  representatives  from 
industry,  business,  and  education  must  lead  the  development  and 
validate  the  final  result;  5.  A list  of  tasks  and  associated  skills  must 
be  disseminated,  discussed,  debated,  and  modified  by  experts  in  the 
field  until  a consensus  is  reached  and  the  list  is  recognized  as  a 
standard. 

The  advantages  of  having  skills  standards  include  the  following: 

1 . Employees  will  have  a clear  picture  of  what  they  have  to  be  able 
to  do  to  be  successful  in  the  occupation;  2.  Training  providers  can 
be  held  more  accountable,  since  a clear  set  of  performance  expec- 
tations will  be  outlined;  3.  Skills  standards  will  make  U.S.  busi- 
nesses more  competitive  in  the  global  marketplace,  since  workers 
will  have  an  understanding  and  level  of  ability  that  will  equip  them 
to  perform  tasks  successfully;  4.  Educational  institutions  and  cur- 
riculum developers  will  have  a clearly  defined  target  that  industry 
has  provided;  5.  Less  emphasis  will  be  placed  on  a degree  and  more 
on  job-related  skills. 

In  recognition  of  the  need  for  qualified  entry-level  personnel  in 
this  area,  “Goals  2000:  Educate  America”  includes  the  development 
of  a standard  of  skills  for  Hazardous  Materials  Management  Tech- 
nology (HMMT)  technicians.  In  the  development  of  this  standard, 
a national  advisory  committee  has  been  assembled  to  guide  the 
project.  The  committee,  consisting  of  49  representatives  (including 
representatives  of  various  regulatory  agencies),  provides  several 
different  viewpoints.  The  composition  of  the  advisory  committee  is 
shown  in  Table  1. 

This  advisory  committee  has  been  commissioned  by  the  federal 
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Table  1.  Hazardous  Materials  Management  Technology 
Skills  Standard  Project. 


National  Advisory  Committee  Membership 

Industry 

13 

Consultant/Remediation 

7 

Municipal 

2 

Unions 

3 

Societies 

6 

Government 

2 

Military 

3 

Colleges  (2-  and  4-Year) 

13 

government  with  the  task  of  answering  fundamental  questions, 
such  as: 

• Is  an  HMMT  technician  the  person  whp  responds  to  an  emergency 
like  a chemical  spill  or  a fire?  Or  is  that  person  a ‘Tirefightef'  with 
some  special  skills? 

• Does  an  HMMT  technician  work  with  short-term  emergency 
response,  with  the  clean-up  or  remediation  of  contaminated  sites,  or 
on  long-term  pollution  prevention  projects? 

• Does  an  HMMT  technician  need  to  possess  knowledge  of  chemical 
hazards  only,  or  is  a knowledge  of  nuclear  and/or  biological  hazards 
also  expected? 

• How  completely  does  an  HMMT  technician  need  to  know  the 
federal,  state,  and  local  environmental  laws? 

• Does  an  HMMT  technician  interpret  regulations  and  apply  them 
to  a specific  situation,  or  does  the  HMMT  technician  fill  out  and 
submit  reports  to  various  agencies? 

Within  the  field  of  HMMT  are  different  occupations  that  require 
different  skills  related  to  hazardous  materials  management.  In  some 
environmental  occupations,  an  HMMT  technician  needs  only  a 
limited  set  of  hazardous  materials  management  skills,  while  in 
other  occupations  a much  more  rigorous  set  of  skills  is  required. 
Indeed,  some  occupations  may  even  require  that  an  HMMT  tech- 
nician obtain  specialized  skills  in  related  occupational  areas  such  as 
safety  and  health,  management,  regulations,  laboratory  operations, 
remediation,  and  so  on.  This  concept  is  illustrated  in  Figure  I, 
which  begins  by  showing  that  all  technicians  need  foundational 
skills  related  to  communications,  mathematics,  science,  logical 
reasoning,  and  interpersonal  relations.  As  occupational  skills  are 
acquired,  a person  may  be  employable  in  some  hazardous  materials 
management  occupations  even  though  that  person  does  not  have  all 
the  skills  required  to  become  an  HMMT  technician. 

The  definition  of  an  HMMT  technician  varies  with  the  needs  of 
the  prospective  employer.  Since  it  is  a subset  of  the  more  general 
category  of  Environmental  Health  and  Science,  it  is  instructive  to 
explore  some  of  the  history  of  the  development  of  this  field. 

Although  employment  in  the  environmental  industry  has  begun 
to  flatten  out  recently  (I),  in  our  opinion,  the  outlook  still  remains 
strong  for  opportunities  in  the  field  of  Environmental  Health  and 
Science.  Environmental  engineering  curricula  at  major  colleges 
and  universities  across  the  United  States  used  to  be  primarily  a 
subsection  of  the  civil  engineering  departments,  providing  a.spe- 


ERIC 


Journal  of  Environmental  Health  • Volume  57,  Number  6 


cialty  in  water-waste  treatment  and  design  ( WWT/D).  However,  in 
the  past  several  years,  institutions  of  higher  learning  have  begun  to 
place  the  environmental  engineering  curricula  on  their  own  as 
stand-alone  departments  of  environmental  engineering.  The  need 
for  environmental  technicians  has  paralleled  the  need  for  environ- 
mental engineers. 

Qualified  HMMT  technicians  are  still  receiving  training  on  the 
job.  According  to  one  study,  on  the  whole,  "technicians  (this, 
although  not  identified  as  such,  includes  HMMT  technicians)  get 
more  education  and  training  in  preparation  for  their  jobs  and 
upgrading  once  they  are  on  the  job  than  any  other  occupational 
group...”  (2). 

The  authors  of  this  paper  have  hired  and  trained  four,  non- 
professional HMMT  technicians  in  the  last  four  years.  In  each  case, 
the  resumes  received  for  these  positions  were  divided  between 
those  who  were  overqualified,  with  baccalaureate  and  master’s 
degrees  in  engineering  and  geology  and  those  who  had  no  previous 
experience  or  education  that  would  have  qualified  them  prior  to 
employment.  The  overqualified  people  were  not  considered,  which 
meant  that  it  became  necessary  to  immediately  send  those  hired  to 
various  seminars  and  training  courses  and  to  assist  them  in  the  field 
to  provide  them  with  the  skills  needed  to  perform  their  work. 

HMMT  Technician  Defined 

So,  what  is  an  HMMT  technician,  and  how  does  this  individual 
fit  into  the  field  of  Environmental  Health  and  Science?  In  differen- 
tiating technicians  from  technical  professionals  (that  is  to  say, 
doctors,  engineers,  and  scientists),  Anthony  Camavale,  et  al.,  state: 

“Technicians  include  employees  whose  primary  expertise  lies  in 
a particular  technical  specialty  area.  While  technicians  have  a 
considerable  depth  of  knowledge  and  highly  developed  skills  in 
their  areas  of  expertise,  they  generally  lack  the  breadth  of  knowl- 
edge in  the  theoretical  aspects  of  their  specialties  that  is  required  of 
technical  professionals.  Although  many  technicians  are  graduates 
of  four  year  colleges,  many  have  developed  their  skills  and 
knowledge  through  technical  or  vocational  schools,  community 
colleges,  or  on-the-job  training.  After  technical  and  non-technical 
professionals,  technicians  are  the  most  highly  educated  and  well- 
trained  employees  in  the  American  workforce.” 

Technicians  usually  receive  training  that  applies  directly  to  their 
jobs.  This  training  has  its  basis  in  theory  but  is  focused  more  directly 
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pn  the  application  of  theory  to  the  job  than  is  training  for  technical 
professionals  (3). 

According  to  the  Dictionary  of  Occupational  Titles,  HMMT 
technicians  are  individuals  who:  “...provide  information  and  ad- 
vice on  ways  to  collect,  transport,  handle,  store,  and  dispose  of  toxic 
wastes.  They  help  monitoranddirect  the  cleanup  of  land,  water,  and 
air.  These  technicians  survey  industries  to  learn  what  disposal 
methods  they  use.  They  look  at  hazardous  waste  treatment  disposal 
from  the  standpoint  of  both  effectiveness  and  cost.  From  their 
findings,  they  make  recommendations  for  ways  to  collect,  move, 
store,  treat,  and  dispose  of  wastes.  They  offer  advice  and  technical 
aid  to  members  of  industry  and  government”  (4). 

To  help  protect  people  and  the  environment,  HMMT  technicians, 
especially  those  who  work  for  the  state  or  federal  government,  draft 
rules  and  regulations  for  handling  hazardous  waste.  They  also  help 
develop  programs  to  prevent  spills  of  hazardous  waste.  They 
review  company  or  agency  plans  for  spill  prevention,  and  they 
suggest  changes  in  those  plans.  They  help  develop  regulations  for 
the  reporting  of  spills  and  for  measuring  environmental  damage 
caused  by  those  spills  (5). 

We  submit  that  HMMT  technicians  are  highly  skilled  and 
knowledgeable  individuals  who  are  trained  to  use  technical  appli- 
cations of  theory  to  specific  tasks.  As  such,  they  may  work  with 
professionals  who  are  trained  in  the  understanding  of  theory  to 
develop  and  implement  tasks  that  relate  to  the  field  of  Environmental 
Health  and  Science.  This  is  not  to  say  that  HMMT  technicians  do 
I not  have  an  understanding  of  the  theoretical  concepts,  only  to  imply 
that  their  experience  and  training  is  directed  more  toward  the 
implementation  of  the  theory  than  the  actual  concepts  behind  the 
practice  itself  As  such,  HMMT  technicians  fall  well  within  the 
field  of  Environmental  Health  and  Science  as  a major,  necessary, 
and  highly  employable  subset. 


Tasks  Performed  by  HMMT  Technicians 


This  project  defines  areas  of  specialization  for  HMMT  technicians. 
The  tasks  performed  can  span  a range  of  activities  (6).  Because  of 
this  multiplicity  of  tasks,  to  provide  some  parameters,  the  advisory 
committee  has  arbitrarily  grouped  the  activities  of  an  HMMT 
technician  into  the  following  four  subsections:  1.  Laboratory/ 
Analytical  Technicians  (LAT):  The  primary  area  of  specialty  and 
focus  for  this  individual  is  the  analysis  and  testing  of  chemical 
compounds  in  a laboratory  setting.  The  tasks  this  person  may  be 
required  to  undertake  may  range  from  the  initial  preparation  of 
samples  for  analytical  testing  to  the  operation  of  complex  and 
highly  sensitive  instrumentation;  2.  Compliance/Regulations 


Technicians  (CRT):  This  individual’s  primary  areaof  specialty  and 
focus  is  in  the  interpretation  and  implementation  of  regulations  to 
ensure  compliance  of  the  same  in  industry.  The  tasks  this  person 
may  be  asked  to  undertake  may  range  from  inspection  to  enforcement, 
and  to  the  writing  of  new  regulations  as  needs  arise  and  situations 
change;  3.  Field  Operations/Remediation  Technicians  (FORT): 
The  FORT’S  primary  areaof  specialty  and  focus  is  in  the  practical 
aspects  of  working  with  chemical,  biological,  and  nuclear  hazards 
and  materials  in  the  field.  The  tasks  this  person  may  be  asked  to 
undertake  may  range  from  the  collection  of  samples,  data,  and 
information  to  the  design  and  implementation  of  remedial  and 
® rective  actions;  and  4.  Transportation/Storage/Disposal  Techni- 
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cians  (TSDT):  This  individual’s  primary  areaof  specialty  and  focus 
is  in  the  methods  and  techniques  for  safe,  effective,  and  efficient 
treatment,  storage,  and  disposal  of  chemical,  biological,  and  nuclear 
materials  and  wastes.  The  tasks  this  person  may  be  asked  to 
undertake  may  range  from  the  handling  of  hazardous  materials  and 
wastes  to  the  design  and  implementation  of  effective  treatment  and 
disposal  methods. 

A Typical  Day  in  the  Life  of  an  HMMT  Technician 

As  previously  stated,  the  tasks  performed  by  an  HMMT  technician 
can  span  a wide  range  of  activities.  The  above  groupings  have  been 
arbitrarily  formulated  in  an  effort  to  provide  some  parameters  for 
this  assessment.  Based  on  our  experience  in  the  field,  we  recognize 
that  to  attempt  to  finely  divide  the  tasks  performed  into  one  category 
or  another  is  impractical.  These  technicians  are  called  upon  by  their 
employers  to  be  multifaceted,  and  there  is  no  such  thing  as  a typical 
day  in  the  life  of  any  of  the  above-stated  groupings  of  individuals. 

However,  borrowing  from  the  approach  described  by  Paula  M. 
Hudis,  et  al.,  there  do  appear  to  be  some  broad  ranges  of  activities 
under  which  the  activities  of  our  groupings  for  HMMT  technicians 
may  fall  (7).  In  that  light,  we  offer  the  matrix  in  Table  2 as  an  outline 
of  the  tasks  they  may  be  called  upon  to  undertake  in  a typical  day. 

HMMT  Specialties  and  Where  Employment  is  Anticipated  in 
the  Environmental  Industry 

While  the  rate  of  employment  in  the  environmental  industry  is 
flattening,  in  our  opinion  the  outlook  still  remains  strong  for 

employmentopportunities  in  the  fieldof  Environmental  Health  and 

Science.  Susan  Camardo,  writing  in  Peterson's  Job  Opps  '94,  The 
Environment,  states  that  the  environmental  industry  “had  been 
riding  high  in  the  mid  to  late  1980s,  with  growth  estimated  at 
anywhere  from  1 6%  to  30%  per  year.  But  about  two  years  ago,  the 
growth  rate  slowed  dramatically,  to  2. 1 % in  199 1 and  3.9%  in  1992. 
Grant  Ferrier,  editor  of  The  Environmental  Business  Journal, 
predicts  that  the  industry  will  remain  flat  throughout  1993,  with  an 


Table  2.  HMMT  Specialities  and  Activities. 


Activity 

LAT 

HMMT  Technician 
CRT  FORT 

TSDT 

Remediation 

• 

• 

• • 

• • 

Corrective  Activities 
Waste  Treatment 

• 

• • 

• 

• 

and  Management 
Source  Minimization 

• 

• 

• 

• • 

and  Recycling 

• 

• 

• • 

Disposal  Activities 

• 

• 

• 

• • 

Monitoring  Activities 

• 

• 

• • 

• 

Transportation  Activities 
Emergency  Response 

• 

• 

• 

• • 

Activities 

• 

• 

• • 

• 

Area  of  Specialization 
Primary  Area  of  Specialization 
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upturn  starting  in  1994.  He  doesn’t  see  the  environmental  industry 
returning  to  its  former  double-digit  growth  levels  but  projects  that 
growth  over  the  next  five  years  will  average  5%  to  7%”  (8).  Ms. 
Camardo  offers  several  reasons  for  the  slowdown  of  the  environ- 
mental industry.  These  include:  1 ) the  maturation  of  the  industry,  2) 
the  increase  in  competition.  3)  a shakeout  and  consolidation  of 
companies  within  the  industry,  and  4)  the  postponement  of  environ- 
mental spending  by  industry  due  to  prevailing  economic  forces. 
However,  she  notes  that  a steady  increase  in  the  number  of  jobs  in 
the  environmental  industry  over  the  past  several  years  has  been 
charted  by  others.  In  1988,  there  were  793,159  jobs.  This  number 
has  risen  to  1,073,397  as  of  1992.  The  expectations  are  that  the 
employment  figure  will  rise  further  to  1,327,150  jobs  in  1997. 

Ms.  Camardo  indicates  that  the  “industry  segments  that  look 
particularly  strong  in  the  near  term  are: 

• Environmental  energy  sources  (solar,  wind,  geothermal,  and 
other  forms  of  alternative  energy); 

• Air  pollution  control  (air  quality  management,  equipment  manu- 
facturing); 

• Resource  recovery  (post-consumer  and  post-industrial  recyclers 
and  scrap  dealers,  waste-to-energy  plants); 

• Waste  management; 

• Environmental  testing  and  analysis;  and 

• Environmental  consulting. 

The  most  sluggish  segment  is  expected  to  be  asbestos  abatement, 
due  to  continuing  softness  in  commercial  real  estate  sales,  which 
historically  account  for  a third  of  this  segment’s  market.” 

In  discussing  the  ‘industry  of  Tomorrow,”  Ms.  Camardo  states: 
“Perhaps  the  most  important  trend  experts  see  developing  is  a shift 
in  the  forces  driving  the  environmental  business.  Up  to  now,  growth 
has  been  fueled  by  corporate  America’s  needs  to  comply  with 
extensive  and  often  complex  environmental  regulations...  As  a 
result,  firms  specializing  in  environmental  cleanup,  especially 
those  in  the  waste  management  area,  have  made  up  the  largest  and 
strongest  part  of  the  industry.  And  the  price  tag  for  this  cleanup  has 
been  tremendous. 

But  now,  more  and  more  attention  is  being  focused  on  the  other 
side  of  the  environmental  equation — prevention.  Not  only  is  this  a 
necessary  step  to  take  in  the  preservation  of  the  planet,  but  it  also 
makes  good  business  sense.  Pollution  prevention  relies  on  using 
more  efficient  processes  to  reduce  wastes  while  producing  more 
product  per  unit  of  raw  material. . . 

Jeffery  Leonard,  president  of  the  Global  Environment  Fund, 
L.P.,  which  focuses  on  investments  that  promote  environmental 
improvement,  estimates  that  more  than  half  of  United  States  en- 
vironmental spending  by  the  year  2000  will  spring  from  non- 
regulatory  factors  rather  than  anti-pollution  laws.  According  to 
Michael  Silverstein  of  Environmental  Economics,  ‘The  real  action 
is  going  to  be  in  avoiding  environmental  expenditures  rather  than 
making  them.’ 

. . .One  thing  is  certain — whatever  form  they  take,  environmental 
jobs  are  here  to  stay  ” (8).  (Emphasis  is  ours.) 

Potential  Environmental  Employers 

Based  on  our  observations  and  the  sources  we  consulted  for  this 
paper,  potential  environmental  employers  appear  to  fall  into  two 
broad  categories:  those  who  provide  environmental  services  and 
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those  who  generate  hazardous  wastes  and  materials. 

Environmental  service  “includes  companies  that  provide  private 
firms  and  government  entities  with  environmental  waste  manage- 
ment, hazardous  waste  removal,  and  environmental  management 
services  as  well  as  related  laboratory  and  environmental  equipment 
services.  These  firms  reportedly  represent  a $132  billion  business 
in  the  United  States,  employing  about  814,000  workers”  (9). 

Those  who  generate  hazardous  wastes  and  materials  include 
businesses  and  industries  that  “are  rarely  classified  as  environmental 
entities.  Instead,  they  may  include  manufacturers,  agricultural 
processors,  mining  operations,  public  utilities,  and  national  energy 
laboratories.  These  hazardous  waste  generating  organizations 
employ  about  as  many  individuals  in  environmental  jobs  as  do 
environmental  services  firms.  In  combination,  these  two  sectors  of 
the  environmental  industry  include  nearly  two  million  American 
workers,  about  1 .5%  of  the  employed  civilian  workforce”. (9). 

Related  to  Our  Subgroups 

If,  as  previously  reported,  the  trend  in  the  next  several  years  will 
be  away  from  remedial  activities  and  toward  prevention,  it  would 
seem  obvious  that  all  the  subgroups  we  have  identified  would 
benefit. 

It  may  be  less  obvious  that  the  FORT  subgroup  will  find  the 
possibilities  of  employment  increasing  at  the  same  pace  as  the  other 
three  subgroups.  However,  we  contend  that  this  group  will  see  an 
increase  in  employment  as  well.  Few  of  the  Superfund  sites  in  the 
United  States  have  been  remediated  since  Superfund’s  inception  in 
1986.  In  the  state  of  Florida  alone,  some  have  estimated  that  over 
10,000  underground  storage  tanks  exist.  Of  these,  it  has  also  been 
widely  estimated  that  approximately  one-quarter  are  leaking  their 
contents  into  the  surrounding  environment.  At  an  industry-wide 
accepted  standard  of  $ 1 50,000  to  $250,000  to  effectively  remediate 
a site  involving  discharges  from  underground  storage  tanks,  a total 
of  between  $375  million  and  $625  million  could  be  required  to 
clean  up  the  contamination  presented  by  these  sites  alone.  Pres- 
ently, the  state  of  Florida  has  been  setting  aside  approximately  $ 1 9 
million  each  year  for  the  cleanup  of  sites  contaminated  by  leaking 
underground  storage  tanks.  Even  doubling  or  tripling  the  annual 
amount  of  dollars  available  from  the  state  of  Florida  would  not 
begin  to  significantly  decrease  the  number  of  years  it  would  take  to 
remediate  these  sites. 

Our  experience  has  shown  us  that  each  situation,  while  different, 
is  not  necessarily  unique.  Therefore,  while  underground  storage 
tank  cleanup  may  not  be  the  major  concern  in  another  part  of  the 
United  States,  we  assume  that  other  situations  and  conditions  exist 
elsewhere  that  will  be  of  vital  concern  on  a per  capita  basis  to  that 
area.  Therefore,  we  assume  that  FORT  opportunities  will  continue 
to  exist  in  the  foreseeable  future. 

In  regard  to  the  two  major  potential  employers  identified  earlier, 
we  expect  that  the  services  of  all  four  subgroups  will  be  required  by 
both  segments.  This  expectation  is  based  on  the  activities  we  have 
defined  for  these  subgroups  and  the  interrelated  needs  of  the  two 
segments  of  potential  environmental  employers. 

Principal  Skills  Required  for  Each  Subgroup 

The  principal  skills  required  for  technicians  in  each  of  the 
subgroups,  as  we  have  defined  them,  are  not  to  be  confused  with 
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those  skills  which  we  consider  to  be  basic  skills,  such  as  written  and 
verbal  communication  skills,  teamwork,  and  physical  ability.  The 
principal  skills  consist  of  those  necessary  on  a higher  level  for  an 
HMMT  technician  to  effectively  perform  the  tasks  required. 

As  seems  obvious  from  Table  2,  the  tasks  each  subgroup  HMMT 
technician  may  be  required  to  undertake  in  a typical  day  overlap  the 
tasks  of  other  subgroups.  That  is  to  say,  none  of  the  subgroups 
appears  to  be  able  to  claim  sole  ownership  of  the  activities  offered. 

In  our  estimation,  this  means  that  the  principal  skills  must  be  shared 
across  the  subgroup  boundaries.  It  does  seem  obvious  that  the  LAT 
should  possess  a well-developed  principal  skill  in  laboratory  testing 
techniques.  However,  it  is  also  apparent  that  the  FORT  should 
possess  an  understanding  of  and  appreciation  for  laboratory  prac- 
tices to  be  able  to  provide  the  LAT  with  a sample  for  analysis  or  to 
develop  a sampling  program. 

In  short,  what  we  are  saying  is  that,  while  each  subgroup  may  find 
it  necessary  to  develop  a keen  understanding  or  skill  level  in  a 
particular  area,  it  is  also  necessary  for  the  subgroups  to  share 
common  abilities  and  understandings. 

Identify  and  Categorize 

The  goal  of  the  current  project  is  to  identify  and  categorize  job 
requirements,  not  to  produce  a training  curriculum.  In  addition,  this 
project  does  not  attempt  to  associate  the  skills  with  any  particular 
type  of  school  or  degree.  We  do  expect  that  the  required  skills  can 
be  grouped  into  specific  categories  as  shown  in  Figure  2.  Even 
though  a specific  certification  or  degree  does  not  guarantee  the 
acquisition  of  these  skills,  we  do  expect  that  a minimum  of  an 
Associate  of  Science  or  an  Associate  of  Applied  Science  degree 
may  be  necessary. 

Biochemical  core  skills  are  required  by  many  technologies 
grounded  in  biology  or  chemistry.  It  is,  however,  necessary  to 
analyze  these  very  carefully  because  the  same  topic  may  need  to  be 
understood  at  different  levels.  For  example,  a chemical  laboratory 
technician  may  need  to  understand  that  pH  is  a logarithmic  expres- 
sion that  defines  the  hydrogen  ion  concentration.  This  technician  may 
also  need  to  understand  and  manipulate  the  relationship:  pH=log  H+. 
An  HMMT  technician,  however,  may  not  need  to  understand  that  pH 
is  a measure  of  acidity  or  alkalinity  with  a value  of  7 being  neutral. 
He  or  she  may  simply  need  to  know  how  to  take  soil  or  water 
samples,  measure  their  pH  with  a given  meter,  and  verify  that  the 
value  is  within  acceptable  limits. 

Conclusion 

The  HMMT  study  identifies  basic  skills  technicians  must  possess 
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Instrumentttion  «jwl  Calibration.  Sampluift  Techniques.  Emergency 
Response.  Recordkeeping,  Chemical  Handling,  Storage  and  Transportation 

Chemistry,  Biology,  Statistics,  Total  Quality  Management. 
Earth  Science,  Physio,  Toxicology 

Mathematio.  Computer  Literacy,  Human  Relatioits, 
Communications.  Socioeconomics 

to  be  effective  as  entry-level  personnel  in  the  environmental  field. 
These  skills  have  been  identified  by  a national  advisory  committee 
through  a grant  from  the  federal  government,  specifically  the 
Department  of  Education  and  the  Department  of  Labor.  The  iden- 
tification of  this  basic  skills  standard  was  achieved  through  a 
cooperative  effort  between  people  involved  in  the  many  facets  of 
the  environmental  industry,  government,  and  education. 

Additional  specialty  skills  may  be  developed  or  required  because 
of  an  individual's  interests,  on-the-job  training,  or  the  unique 
requirements  of  an  employer.  These  additional  skills  would  repre- 
sent advanced  skill  levels  acquired  after  employment. 

Further  assessment  and  identification  by  an  HMMT  national 
advisory  committee  whose  mission  would  be  to  certify  that  indi- 
viduals have  achieved  the  skills  needed  to  meet  minimum  industry- 
based  skill  requirements  may  be  desirable.  The  task  of  standardizing 
skills  standards  by  developing  a conscientious  and  investigative 
certification  process  to  verify  that  they  have  been  acquired,  repre- 
se'nts  additional  work  beyond  the  original  scope  of  the  project. 


James  Johnson.  Center  for  Occupational  Research  and  Develop- 
ment, 601  iMke  Air  Dr..  Waco,  TX  767 10-5878  . 

Robert  Bear.  P.E..  Facilities  and  Environmental  Consultants.  Inc.. 
Longwood.  FL  32779-5709 
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Introduction 


A recent  study,  based  on  research  conducted  by  the  author,  has  provided  insight  into  the 
importance  industry  places  on  the  necessary  skills  for  entry-level  employment  in  a technical 
environment.  These  include  the  ability  to  interpret  instructions,  to  communicate  effectively,  and 
to  work  as  a member  of  a team — the  so-called  “soft”  skills. 

Working  in  a technical  environment  requires  significant  nontechnical  knowledge  that  must  be 
imparted  to  students  prior  to  their  employment.  Historically,  training  for  a career  in  a technical 
environment  has  not  always  included  the  development  of  soft  skills. 

Background  Information' 

Until  recently,  the  United  States  has  been  the  only  major  industrialized  nation  without  standards 
defining  the  skills  required  for  industrial  occupations.  Recognition  of  the  need  for  measurable 
skills  standards  was  highlighted  in  Goals  2000:  Educate  America,  a document  produced  by  the 
Clinton  administration.  In  this  publication,  top  priority  was  given  to  the  development  of  skills 
standards  for  certain  key  occupations.^  The  purpose  of  these  skills  standards  is  to  identify  the 
knowledge,  skills,  attitudes,  and  level  of  ability  an  individual  needs  to  successfully  enter  the 
workplace. 

For  the  past  two  years,  the  author  has  been  involved  with  the  Center  for  Occupational  Research 
and  Development  (CORD)  as  a technical  advisor,  a project  team  member,  and  chairperson  of  the 
National  Advisory  Committee  in  the  development  of  skills  standards  for  one  of  these  key 
occupations:  Hazardous  Materials  Management  Technology.  The  project  team  for  this  endeavor 
consisted  of  community  college  educators,  association  representatives,  and  technical  advisors;  the 
National  Advisory  Committee  was  made  up  of  representatives  of  various  industries  in  the  United 
States. 

The  work  of  the  project  team  and  the  National  Advisory  Committee  involved  an  eighteen-month 
assessment  of  the  requirements  of  various  industries  located  throughout  the  United  States  for 
technicians  in  entry-level  positions.  The  result  of  the  project  was  the  publication  by  CORD  of  the 


‘ The  Background  Information  Section  was  borrowed  from  the  following  two  sources: 

National  Voluntary  Skills  Standard,  Hazardous  Materials  Management  Technology,  James  R.  Johnson, 
Project  Director,  Center  for  Occupational  Research  and  Development,  Waco,  Texas,  January  1995. 

“The  Development  of  a Skills  Standard  for  Hazardous  Materials  Management  Technology  Technicians,” 
James  R.  Johnson  and  Robert  L.  Bear,  P.E.,  Journal  of  Environmental  Health,  Volume  57,  Number  6, 
National  Environmental  Health  Association,  Denver,  Colorado,  January/February  1995. 

^ Under  separate  grants  from  the  U.S.  Departments  of  Education  and  Labor,  skills  standards  have  been  or  are  being 
developed  for  22  industries.  These  include  the  following: 


1 . Health  Science 

2.  Electronics  (ED) 

3.  Computer-Aided 
Drafting  and  Design 

4.  Air  Conditioning 
and  Refrigeration 

5 . Electronics  Construction 


6.  Biotechnical  Sciences 

7.  Chemical  Process  Industry 

8.  Auto  Service 

9.  Human  Services 

10.  Hazardous  Materials 
Management  Technology 

1 1.  Electronics  (DOL) 


12.  Heavy  Highway 
and  Environmental 
Remediation 

13.  Photonics 

14.  Printing 

15.  Metal  Working 

16.  Agriculture 


17.  Industrial  Launderers 

18.  Welding 

19.  Food  Marketing 

20.  Forest  and  Wood  Products 

21.  Tourism,  Travel,  and 
Hospitality 

22.  Retail  Trade 


National  Voluntary  Skills  Standard,  Hazardous  Materials  Management  Technology  (Skills 
Standard^  in  January  1995. 

The  main  portion  of  the  Skills  Standard  identifies  skills  required  for  thirteen  job  functions  industry 
representatives  have  indicated  they  want  entry-level  hazardous  materials  technicians  to  perform. 
Also  included  in  the  document  are  five  academic  skills  and  three  basic  background  skills  that  were 
deemed  important  by  the  National  Advisory  Committee.  These  basic  background  skills  are  the 
so-called  “soft”  employability  skills. 

Since  January  1995,  the  author  has  focused  on  the  validation  and  verification  of  the  standard, 
including  the  basic  background  skills.  This  was  accomplished  through  the  use  of  an  extensive 
survey  completed  by  managers  of  hazardous  materials  technicians  from  various  industries  located 
throughout  the  United  States. 

The  purpose  of  this  report  is  to  compare  the  basic  background  skills  called  for  in  the  standard 
with  the  academic  skills — soft  skills — that  respondents  looked  for  in  entry-level  technicians.  On 
the  basis  of  the  results,  the  importance  of  these  “soft”  skills  in  preparation  for  entry-level  positions 
is  significant. 

Survey  Methodology 

Information  was  obtained  from  a survey  mailed  to  approximately  5,800  people  involved  in  the 
management  of  environmental  personnel  in  various  industries.  The  surveys  were  distributed  by 
the  National  Association  of  Environmental  Professionals  and  the  National  Environmental  Training 
Association  to  people  on  their  respective  mailing  lists.  From  the  mailing,  373  surveys 
(approximately  six  percent)  were  returned.  From  the  responses,  the  following  demographic 
information  was  made  available: 


B Northeast,  25.5% 
■Southeast,  21.4% 

□ North  Central,  23.6% 
□South  Central,  13.4% 

■ Northwest,  4% 
□West,  8.8% 

■ Unspecified,  3.2% 


Graph  1 

Regions  of  the  United  States 


^ A copy  of  this  document  may  be  secured  from  the  Center  for  Occupational  Research  and  Development,  P.O.  Box 
21689,  Waco,  Texas  76702-1689,  (800)  972-2766. 


B Manufacturing,  54% 


a <25, 11.6% 


a Service,  27% 
□ Public,  14% 
□Other,  5% 


B25  to  100,  6.2% 

□ 101  to  250,  6.2% 

□ 251  to  1,000,  25.5% 
a >1,000,  50.5% 


Graph  2 

Type  of  Company 


Graph  3 

Number  of  Employees 


Each  respondent  was  asked  to  rate  the  thirteen  identified  desirable  job  functions,  five  academic 
skills,  and  three  basic  background  skills  on  a five-point  Likert  scale  of  importance.'*  The  choices 
for  each  item  were  as  follows: 

j 2 3 4 ^ 5 

Not  Important  Very  Important 

The  statements  to  be  evaluated  concerning  the  academic  and  basic  background  skills  were  as 
follows: 

1.  A hazardous  materials  technician  must  have  a background  in  mathematics.  This  must  include 
the  completion  of  a secondary-level  mathematics  curriculum,  including  algebra  and  geometry. 
(Academic  Skill  1,  Al) 

2.  A hazardous  materials  technician  must  have  a background  in  science.  This  must  include  an 
understanding  of  the  interrelationships  between  chemistry,  toxicology,  and  biological  systems. 
(Academic  Skill  2,  A2) 

3.  A hazardous  materials  technician  must  have  a background  in  physics.  This  must  include  the 
ability  to  apply  the  concepts  of  physics  to  mechanical,  thermal,  electrical,  and  fluid  systems. 
(Academic  Skill  3,  A3) 

4.  A hazardous  materials  technician  must  have  a background  in  computer  applications.  This 
must  include  the  use  of  hardware,  word  processors,  spreadsheets,  databases,  and 
communications  programs.  (Academic  Skill  4,  A4) 

5.  A hazardous  materials  technician  must  be  able  to  apply  statistical  quality-control  techniques  to 
situations.  (Academic  Skill  5,  A5) 


“ Additionally,  respondents  were  asked  to  indicate  how  often  technicians  in  their  organizations  use  the  thirteen 
skill  functions.  The  skill  functions  were  separated  from  the  academic  and  basic  background  skills  because  they 
deal  with  the  more  specific  skills  required  of  hazardous  materials  technicians  and  are  not,  typically,  as  general  in 
nature. 
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6.  A hazardous  materials  technician  must  be  able  to  locate,  understand,  and  interpret  written 
information  in  prose  and  in  documents  such  as  manuals,  graphs,  and  schedules.  (Basic  Skill  1, 


7.  A hazardous  materials  technician  must  be  able  to  communicate  thoughts,  ideas,  information, 
and  messages  in  writing.  (Basic  Skill  2,  B2) 

8.  A hazardous  materials  technician  must  be  able  to  work  and  communicate  as  a member  of  a 
team.  (Basic  Skill  3,  B3) 

Survey  Results 

On  a percentage  basis,  the  following  responses  were  received: 


n. 

1 

1 

3 

4 

5 

0 

Academic  1 : 

370 

5.7 

15.9 

33.0 

25.9 

19.5 

1.134 

Academic  2 

371 

0.3 

5.4 

17.8 

36.1 

40.4 

0.901 

Academic  3 

371 

10.5 

23.5 

39.4 

20.8 

5.9 

1.043 

Academic  4 

372 

4.6 

15.6 

30.9 

32.5 

16.4 

1.076 

: Academic  ^ 

369 

8.1 

19.5 

33.3 

29.0 

10.0 

1.094 

i 

372 

0.3 

2.4 

5.4 

36.0 

55.9 

0.731 

Basic  2 

372 

0.5 

1.9 

6.2 

40.1 

51.3 

0.736 

. Basics. 

371 

1.0 

0.8 

4.3 

16.4 

77.4 

0.726 

Table  1 


Responses,  % 


Of  particular  interest  was  the  number  of  survey  responses  that  indicated  a 4 or  a 5 on  the  Likert 
scale  of  importance.  On  this  basis,  the  following  table  of  percentages  was  generated: 


. Basic  1- ■■■■■■■■:■■ 

91.9 

91.4 

■"".rBasic3’'-'- ’/■■■ 

93.8 

Academic  1 : 

45.4 

AcadimdeZ 

76.5 

AcadmnfcS 

26.7 

■ Academic  4 

48.9 

AcactemicS 

39.0 

Table  2 

Preferential  Responses,  % 
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Graphically,  the  responses  compare  as  follows: 


A1  A2  A3  A4  AS  B1  B2  B3 


Q Academic 
■ Basic  Background 


Graph  4 

Comparison  of  Academic  and  Basic  Background  Skills 


Conclusions 

The  results  of  the  survey  highlight  the  importance  of  equipping  entry-level  persons  with  the  soft 
employability  skills.  They  indicate  that  the  basic  background,  soft  skills  such  as  the  interpretation 
of  written  information  and  the  ability  of  an  individual  to  both  communicate  and  work  effectively 
as  a member  of  a team  were  considered  to  be  of  importance  to  over  90%  of  aU  of  the 
respondents.  As  noted  by  Lynn  A.  Corson,  Ph.D.,  these  skills  that  are  normally  taught  in  a liberal 
arts  course  of  study  and  not  in  a technical  curriculum.^ 

The  environment  in  which  hazardous  materials  technicians  work  is  technical  in  nature.  They  are 
called  upon  to  perform  tasks  that  are  exact  and  that  require  the  analysis  and  interpretation  of 
scientific  data.  While  the  specific  skills  required  for  hazardous  materials  technicians  may  be 
somewhat  different  from  those  required  in  other  technical  environments,  it  can  be  argued  that  they 
are  not  unique.  Technical  environments — such  as  accounting,  engineering,  medicine,  metal 
working,  and  a host  of  others — ^are  aU  exact  in  nature  and  also  require  close  attention  to  detail, 
procedures,  and  data.  Therefore,  it  appears  that  the  results  of  this  study  may  be  transferable  to 
other  technical  environments. 

In  a study  dealing  with  the  skills  required  for  graduate  accountants,  Helen  A.  LaFrancois  surveyed 
accounting  firms.  In  parallel  with  the  results  of  our  study,  Ms.  LaFrancois  seemed  to  be 
concerned  with  the  fact  that  colleges  were  not  teaching  the  skills  deemed  by  practitioners  to  be 
necessary  in  successful  accountants.  From  the  results  of  her  survey  she  noted  that  “...  on  the  top 
of  the  list  of  needed  skills,  and  of  those  needing  improvement,  are  those  involving  the 
communication  arts.”® 


^ Dr.  Corson  is  the  Director  of  the  Indiana  Pollution  Prevention  and  Safe  Materials  Institute,  Purdue  University, 
West  Lafayette,  Indiana,  and  serves  on  the  National  Advisory  Committee.  His  comment  was  made  at  a meeting  of 
the  National  Advisory  Committee  in  Reno,  Nevada,  on  July  29, 1995. 

® “Dear  (CPA  Firm):  How  Do  the  Skills  of  Your  New  Graduate  Accountants  Match  the  Skills  You  Need?”  Helen 
A.  LaFrancois,  Journal  of  Career  Planning  and  Employment,  Bethlehem,  Pennsylvania,  Fall  1990,  pages  71ff. 
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In  1993,  Constance  J.  Pritchard  and  Paul  P.  Fidler  reported  on  their  study  of  555  small  business 
organizations,  each  with  less  than  500  employees.  They,  too,  had  concerns  about  the  skills 
required  by  various  companies  hiring  new  graduates.  From  the  results  of  their  study,  they 
concluded  that  the  managers  value  a strong  inner  commitment  as  well  as  team  skills.”^  While 
their  sample  group  was  not  necessarily  concerned  with  companies  involved  in  technical 
environments,  their  results  indicate  the  relative  importance  of  teaching  team  skills  similar  to  those 
discovered  in  our  study. 

Most  succinctly,  another  journal  author,  Deborah  Flores,  wrote: 

Firms  still  want  the  4-point-oh’ers,  but  communication  and  working-along-with- 
others  skills  are  coming  to  be  just  as  important.* * 

Over  90%  of  the  industry  managers  who  responded  to  our  survey  considered  the  employability 
skills  as  strongly  desirable.  This  is  especially  surprising  when  one  considers  the  relative  variance 
from  the  traditional  areas  of  education  (mathematics,  science,  statistics,  and  computers)  of 
individuals  preparing  for  technical  careers  as  indicated  by  the  respondents.  Of  these,  only 
Academic  Skill  2 (a  background  in  science)  was  viewed  as  desirable  by  over  50%  of  the 
respondents. 

From  the  results  of  our  survey,  it  appears  that  the  managers  in  the  technical  fields  are  saying, 
“Give  us  people  with  well-rounded  backgrounds  in  the  basic  technical  skills,  but  make  sure  they 
can  communicate  and  work  well  with  others.  We  can  then  train  them  to  do  the  rest.” 

Paying  attention  to  the  results  of  the  survey  becomes  critical  when  one  considers  where  the 
greatest  potential  for  employment  is.  According  to  the  most  recent  report  of  the  Collegiate 
Employment  Research  Institute,  Michigan  State  University,  ‘The  job  opportunities  are  predicted 
to  be  in  the  hotels/motels  industry,  computer  systems  occupations,  engineering,  accounting  and 
finance,  sales  and  marketing,  medical  and  health  care  occupations,  environmental  fields,  science 
and  economic  development."  It  is  interesting  to  note  that  of  the  nine  categories  identified,  seven 
were  in  technical  fields.  Additionally,  Patrick  Scheetz,  the  director  of  the  Institute,  has  stated  “... 
graduates  who  exhibit  computer  and  teamwork  skills  stand  a better  chance  of  landing  a job.”’ 

If  it  is  true  that  the  job  opportunities  lie  in  the  technical  fields,  the  results  of  our  survey  indicate 
that  creating  opportunities  for  students  to  develop  the  soft  skills  while  mastering  the  technical 
skills  lis  essential.  For  those  who  are  providing  training  and  learning  services,  the  challenge  then 
will  be  to  provide  curricula  and  learning  opportunities  that  foster  the  development  of 
communication  and  team  skills  simultaneously  with  the  learning  of  technical  and  academic  and 
skUls. 


^ “What  Small  Finns  Look  for  in  New  Graduates,”  Constance  J.  Pritchard  and  Paul  P.  Fidler,  Journal  of  Career 
Planning  and  Employment,  Bethlehem,  Pennsylvania,  Spring  1993,  pages  45ff.  The  emphasis  is  the  author’s. 

* “Wanted:  Team  Players  for  the  1990’s,”  Deborah  Flores,  Journal  of  Career  Planning  and  Employment, 
Bethlehem,  Pennsylvania,  Summer  1992,  pages  67ff. 

’ ’’Job  Market  Looks  Strong,”  Orlando  Sentinel,  Orlando,  Florida,  December  6,  1994.  The  emphasis  is  the 
author’s. 
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Site  Visits 


. Center  for  Occupational  Research  and  Development 


CORD 

fmal.doc 

KC 

10/9/96 


Site  Visits 


Site 

Date 

Staff  Member 

Dallas  Ft- Worth  Sectional 
American  Chemical  Society 
meeting 
Dallas,  TX 

January  20,  1994 

Woody  Baker 

EG&G  of  Florida 
Cape  Canaveral,  FL 

August  14,  1994 

Staff  member 

Wright-Patterson  Air  Force 
Base 

September  9,  1994 

Tupperware 
Orlando,  FL 

September  14,  1994 

Staff  member 

Kelly  Air  Force  Base 
Kelly  Air  Force  Base,  TX 

September  14,  1994 

Jim  Johnson 

Marathon  Power 
Technologies 
Waco,  TX 

September  21,  1994 

Staff  member 

Plantation  Foods,  Inc. 
Waco,  TX 

September  27,  1994 

Staff  member 

Glace  & Radcliffe  and 
Associates,  Inc. 
Maitland,  FL 

September  29,  1994 

Staff  member 

Allergan,  Inc. 
Waco,  TX 

September  30,  1994 

Staff  member 

Sherwin-Williams  Company 
Waco,  TX 

October  25,  1993 

Staff  member 

PDG  Environmental,  Inc. 
Titusville,  FL 

November  8,  1993 

Staff  member 

3M 

Austin,  TX 

November  12,  1993 

Staff  member 

Radian  Corporation 
Austin,  TX 

November  12,  1993 

Staff  member 

Center  for  Occupational  Research  and  Development 


15 


Dissemination 

This  database  includes  those  who  received  a National  Voluntary  Skills  Standard 
document. 


Center  for  Occupational  Research  and  Development 
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0965321 


Safety  Mgr. 

TN  Industries 
13850  Diplomat  Drive 
Dallas,  T5f  75234 


0965321  " 


James  A.  Williamson 
Project  Mgr. 

Michaei  J.  Kirby  A Assoc. 
110  S.  Marjorie 
MiiiiKen,  CO  80543 


i©GiSgii  T©elhiirii©ll®g^ 
^temdsird  Update 


ImiwSroinHnriieinitell  Tedhruollog^ 


m 


Michaei  L.  Layton 
ead  Sr.  Engineer 
htergy  Operations  inc. 


Killona,  LA  700SS 


■miwSroinimeoteD 
Stalls  St 


Charles  T.  SLCIair 
Mgr.  Health  & Safety 
WIPSCO 


721  Zigler  Rd. 
LaPorte,  IN  46350 


®gy 


Env.  Analyst 

Oelmarva  Power  and  Light  Co. 
P.O.  Boi!  6066 
Newark,  DE  19714 


Assistant  Lab  Director 
Microbal  Laboratories 
1121  West  Broadway 
Louisville,  KY  40203 


imwiiroriiinnieiniteD  T@elmni®l®g^ 


■miwIroiiiHnnieinitel  Teehiniotog^ 


M25  n/lanchester  Rd. 

CCalamazoo,  MO  ^9002 

Ewiromiinnieinitel  Teelhimolog^ 


R2/1112  One  Space  Park 
Redondo  Beach,  CA  90278 

EimwDroiniDTnKSinitel  Toelhiniolog^ 
SMDDs  SlJsioidlardl  OpdlalJ® 


0965321 


•P' 

r 


Stephen  W.  Carney,  CEP 
resident 

Carney  Env.  Consulting  Service 
6^35  SW  85  Street 
li,  FL  33143 


EmiwSroinimsinilJall  T@(s[hiDi®l©g^ 
SkDlls  Steodlardl  Opdate 


0965321 


Michael  W.  Chintis 
Associate  Principal 
GZA  GeoEnvironmental 
141  E.  Palm  Lane 
Phoenin,  AR  85004 


Mary  E.  Ford 

Sr.  Env.  Health  Engineer 


Rochester,  NY  14303 


Ein!¥5roffTim@Ditel 


Charles  N.  Cawley 
Eng.  Supervisor 
Bechtel  Environmental  Inc. 
P.O.  Bon  350 
Oak  Ridge,  TN  37830 


EP¥Dr®minni@sitel  Teelhimologv 


Brian  Pals 

Sr.  Industrial  Mygisnist 
Rflorrison  Knudsen  Corp. 

7100  E.  Belleview  Avenue  #300 
Englewood,  CO  80111 


Eini¥fir©ini[mi©initsil  T@chioi©l©gy 


0985321 


Robert  S.  Palermo 
president,  CET 
'RSP  Associates,  Inc. 

1 Tobey  Lane 
Wakefield,  RAA  01880 

Einiwroinimeinitel  T©chiini©l©gy 
SkilDs  Steinii^airdl  Update 


0965321 


David  B.  Winsor 
Vice  President 

Parsons  Brinckerhoff  Energy  Se 
18S0  Lincoln  ST.  Suite  2000 
Denver,  CO  80264 


0965321 


Robert  A.  McDonald 
VP  Commercial  Programs 
IT  Corporation 

5600  S.  Quebec  St.  Suite  280-D 
Englewood,  CO  80111 


0965321 


James  J.  Talbot 
Sr.  Program  Director 
ERM  Program  Management  Co. 
855  Springdale  Drive 
Eaton,  PA  19341 


0965321 


Charles  B.  Blanton 
Environmental  Eng. 
Halstead  Metal  Products 
1525  N.  Falls  Blvd. 
Wynne,  AR  72396 


0965321 


George  C.  Winton 
nilgr.  Admin/Facilides 
Tau-tron 
lOLyberty  Way 
Wes»ord,iyiA  01886 


0965321 


Todd  Jennings 

Regulatory  Compliance  Special! 
^etal  Lubricants  Co. 

17050  Lathrop  Ave. 

Harvey,  IL  60426 


0965321 


Nick  Williams 
Environmental  RAgr 
The  Chas.  H.  Lilly  Co. 
P.O.  Boa  83179 
Portland,  OR  97283 


0965321 


Thomas  Davis 
Corp.  Safety/Env.  RAgr 
Henry  Vogt  Machine  Co. 

1000  W.  Ornsby  Avenue 
Louisville,  KY  40210 

Eini¥ir®[niinni©inilisil  T©e[hi[ni®l®gv 
SMIls  Stemidlaird  Update 


0965321 


George  Swartz  CSP 
Safety  Director 
Midas  International 
225  N.  Michigan  Ave. 

Chicago,  IL  60601 

Eini¥D[r®iniinni©initel  T©elhini®l®gv 
SMIls  Steimdaird  Update 


0965321 


Richard  Artino 
Corporate  Safety  & Env.  Mgr 
Nestle  Frozen  Food  Company 
30003  Bainbridge  Rd. 

Solon,  OH  44139 


er|c 


o 

{/' 


0965321 


Allen  Standard 

Sr.  Environmental  Specialist 

Morrison  Knudsen  Corp. 

1 MK  Drive 
Homell,  MY 


0965321 


Peter  Morris 

Dir.  Health,  Safety  & Env.  Ser 
Fisons  Corporation 
755  Jefferson  Road 
Rochester,  MY  14424 


0965321 


Doug  Johnson 

Environmental  Eng.  MG58/201 
IBM  Corporation 
8501  IBM  Drive 
Charlotte,  MC  28232 


David  Blair  CHMM 
Environmental  Engineer 
Wellman,  Inc. 

1000  Mclver  Road 
Darlington,  SC  29532 


0965321 


Rudolf  W.  Weigel 

Industrial  Hygienist 

Martin  Marietta  Energy  Systems 

P.O.  Bon  2009 

Oak  Ridge,  TN  37831 


0965321 


Gregory  M.  Carr 

Env  Safety  & Workers  Comp.  Mgr 
Howard  Industries 
P.O.  Bon  1588 
Laurel,  MS  39441 

Emiwiroiniinnieinitel  Tedhiiniology 
SkSlIs  Steodard  Update 


Detrsn  Ck)rpration 
P.O.  Bon  510 
Southfield,  Ml  48086 


Ron  Martinez 

OHS,  Env.  a Security  Mgr 

McDonnell  Douglas  Aerospace  Co 

1602  Zuni  Road 

Pueblo,  CO  81001 


0965321 


Frank  Swanson 
fWTSIII 
Rocketdnne 
P.O.  Bon  7922 
Canoga  Park,  CA  91309 


1 ' 

^ \ 

1 

0965321 


Christopher  M.  Hchol 
Operations  Director 
Superior  Special  Services 
P.O.  Bon  500 
Port  Wosh,  Wl  53074 

Einiwroiniinniainitel  T©cSii[ni®l®gv 
SkSDDs  Stemidard!  Update 


0965321 


James  R.  Wright 
Dir.  Env.  Health  & Safety 
University  of  Alabama 
301  Sparkman  Dr.  JRC,  106 
Huntsville,  AL  35899 


0965321 


Joe  L.  Citta  Jr. 

Env.  Manager 

Nebraska  Public  Power  Dist. 
P.O.  Bon  499 
Columbus,  NE  68601 


Eini'^5r®[ni[nriieriitel 


Ed'^orommecTital 


0965321 


Donald  H.  Burris 
Env.  & Safety  Specialist 
Queens  Group  Kentucky,  Inc. 
P.O.  Bon  14505 
Louisville,  KY  40214 


William  G.  Macfarlane,  CHiVliVl 
President 

Seacost  Ocean  Services 
37  Custom  House  Wharf 
Portland,  ME  04101 


r.  Cost  Estimator 
OHM  Corp. 

5335  Triangle  Parkway  Ste  450 
Norcross,  GA  300S2 


Beverly  Ausmus  Ramsey 
Consultant 
P.O.  Bon  179 
Woodsboro,  MD  21798 


Einiworoiriiinnieiiiitel  Tedhunollogv 
Skills  Steodlairdl  Updlsite 


Tony  Robledo 
Project  Mgr. 

Enterprise  Services  Advisory 
2275  Hwy  77  North 
Wanahachie,  TX  75165 


Edward  M.  Brashier 
1051  KennardSt. 
Jacksonville,  FL  32208 


Jerry  V.  DeRosa 
Environmental  Scientist 
41  Campden  Way 
Rochaster,  MY  14610 


Tom  Effinger 
Director 

Environmental  IVlgt.  Cons. 
427  IVlain  Street 
Evansville,  IN  47708-1501 


Neil  P.  Jiorie 
|Sr.  Project  Manager 
&choor  DePalma 
P.O.  Bon  800 
Manalapau,  NJ  07726 


FranE^  Krawik 
Manager 

Ecology  & Environment,  Inc. 

Ill  W.  Jackson  Blvd Suite  1200 
Chicago,  IL  60604 


7818  Jones  Branch  Dr  Suite  500 
McLean,  VA  22102 


EoDwiiroinmaoTitel 


L.O.  Smith 
Safety  Supervisor 
Sanofi  Winthrop,  Inc. 
1776  N.  Centennial  Dr. 
McPherson,  KS  67460 


David  Aikins 


O'Sullivan  Industries,  Inc. 


1800  Gulf  Street 


Lamar,  MO  64759 


Franklin  B.  Fischer 

Loss  Control  & Security  Spec. 

Sullair  Corp 

3700  E.  Michigan  Blvd. 

Michigan  City,  IN  46360 


Roberta  Johnson 


Regulatory  Affairs  Specialist 
Diagnostic  Products  Corp. 
5700  West  86th  St. 

Los  Angeles,  CA  90045 


0965321 


James  E.  Amburgey 

Mgr.  Security  & Env.  Complianc 

Huffy  Bicycle  Co. 

P.O.  Bok  318 
Celina,  OH  45822 


0965321 


David  C.  Andre 
Env.  Engineer 
t^odak  Colorad  Division 
9952  Eastman  Park  Dr. 
Windsor,  CO  80551 


0965321 


Scott  Harris 
EH&S  Manager 
Polyken  Technologies 
2320  Bowling  Green  Road 
Franklin,  KY  42134 


Emiwiroiiiinniecitel 
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0965321 


Patricia  A.  Forby  Roth 
Safety  & H,M.  Supervisor 
AGCO  Manufacturing  Group 
627  S.  Cottage 
independence,  MO  64050 


|Env.  Controi  Engineer 
Bayer  Corporation 
1630  Industriai  Park  Street 
Covina,  CA  91722 


0965321 


Aian  Madeweii 
Environmentai  Manager 
AVX  Corporation 
P.O.  Box  867 
Myrtie  Beach,  SC  29577 


0965321 


Ginger  M.  Pasiey 
Environmentai  Engineer 
United  Technoiogies  Automotive 
600  S.  Kyie  Street 
Edinburgh,  IN  46124 


0965321 


Richard  E.  Seplow 
Camelback  Conservation 
7473  E.  Bent  Tree  Dr. 
Scottsdale,  AZ  85255 


0965321 


Keith  W.  Hamed  ASP 

Safety  Coordinator 

E.l.  DuPont 

P.O.  Drawer  21 9 

New  Johnsonville,  TN  37134 


MOHliimWIlillluHlBR* 


0965321 


James  D.  Dodds 
Hazilflat  Response  Team  Captain 
Tosco  Refining  Co.  Avon  Refine 
Soiano  Way 
Martinez,  CA  94553 


Rich  DeBiasio 

Sr.  instructionai  Designer 

ALCOA 

100  Technicai  Drive 
Aicoa  Center,  PA  15069 


)iv.  Environmentai  Mgr. 
'Sunbeam  Outdoor  Products 


Neosho,  MO  64850 


0965321 


incinerator  Services  Supervise 
Ciba  Geigy 
P.O.  Bonn 
SL  Gabriei,  LA  70776 

EowromiinneiniteD  Tedhoiology 
Skills  Stlaoidaird  Update 


0965321 


Thomas  Badrich,  CHMM 
Env.  &.  Safety  Mgr. 

OECO  Corporation 
4607  SE  intemationai  Way 
Miiwauhee,  OR  97222 


Dennis  L.  Caputo,  CEP  CHMM 
VP  Env.  & Safety  Compiiance 
Proier  intemationai  Corp. 

P.O.  Bon  286 
Houston,  TX  77001 


244 


Stephen  M.  Manning 
CMMM 

Idaho  Division  of  Env.  Quality 
1410  N.  Milton 
Boise,  ID  83708 


George  Kolesar 

Mgr.  Safety,  Health,  Environme 

Rubbermaid 

1147  Akron  Road 

Wooster,  OH  44691 


Tim  Eckhardt 
Experimentalist 
Avery  Research  Center 
2900  Bradley  St. 
Pasadena,  CA  91107 


John  Crenshaw 
Environmental  Mgr 
First  Tennessee  Bank 
300  Court 

Memphis,  TN  38103 


EmiwiroQimeinftal 


Roberta  M.  Pursell 
Waste  Mgmt  Specialist 
NC  Dept  EHNR 
59  Woodfin  Place 
Asheville,  NC  28801 


Henry  K.  Veltman 

Safety  & Occup.  Health  Coord. 

Conoco,  Inc. 

10  Desta  Drive  Suite  100W 
Midland,  TX  79705 


James  SkrabaCs  CIH 
AssL  Mgr  of  Safety  and  Health 
Stone  & Webster  Engineering  Co 
245  Summer  Street 
Boston,  MA  02210 


Edward  Rose 
Corporate  Safety  Director 
Brimerson 
1 21 OW.  190th  St. 
Torrance,  CA  90502 


tCenneth  R.  Cochran 
ir.  Training  & Fire  Services 


Chester,  VA  230831 


David  Richards  CHMM 
Mgr.  Technical  Services 
Barton  Solvents,  Inc. 
P.O.  Bok  221 
Des  Moines,  lA  50301 


0965321 


Martha  Coopersmith-Gray 
Environmental  Mgmt  Specialists 
AT&T  Bell  Laboratories 
Goo  Mountain  Ave.  #3A-202 
Murray  Hill,  NJ  07974 


0965321 


Diane  K.  Rumme 
Mgr.  GBU  Compliance 
PSE  & G Co. 

80  Park  Plaza  T24C 
Newark,  NJ  07101 


IVlaribeth  McCormick 

Sr.  Env.  Scientist 

Orange  & Rockiand  Utilities,  I 

1 Blue  Hill  Plaza 

Peart  River,  NY  108S5 


0965321 


Lee  R.  Klockow 
l^nv.  Manager 

^Lubrichem  Environmental,  Inc. 
20S  Valley  Creek  Rd. 
Elizabethtown,  KY  42701 


0965321 


Ellen  Pulaski 
Environmental  Mgr. 
Carolina  Power  & Light 
305  Homestead  Drive 
Carg,  NC  27513 


0965321 


Thomas  A.  Wojtalik 
Env.  Engineer 
TN  Valley  Authority  MR5K 
1101  Market  Street 
Chattanooga,  TN  37402 


Emi^iroiniinnieiniftsil  T@©lhiini©l©gv 


0965321 


Gary  W.  Peithman  CHMM 
Sr.  Administrator  Env. 

American  Airlines,  Inc. 

4333  Amon  Carter  Blvd  M/D  5425 
FL  Worth,  TX  76155 


0965321 


W.  Stephen  Collings 
Principal  Env.  Engineer 
Commonwealth  Electric  Co. 

2421  Cranberry  Highway 
Wareham,  MA  02571 

Emi¥5roiniinni@iniftaiD  Te©lhiini©l©gv 
Skills  Stiaiinidlaird  Updlate 


247 


George  Pertio 
EHftS  Regional  Mgr 
Koch  Industries,  Inc. 

P.O.  Bon  2256 
Wichita,  KS  67201 

Eo¥iiroom©otlsil  T©cCiBii©l©gv 
Skils  Steodard  Update© 


Robert  S.  Dorzbadt  CRMM  REM 
^^r.  Env.  Scientist 

Louisville  Gas  and  Electric  Co 
P.O.  Bon  32010 
Louisville,  KY  40203 


Jeffrey  Dee  Roller,  CEP 
Env.  Consultant 
Pennzoil 

700  Milam,  Bon  2967 
Houston,  TX  77252 

Eoii¥iir©oiiinni©oiitel  T©dhi[ni©i©gY 
Skills  Steodard  Update 


Linda  L.  Schneider  CIH 
Industrial  Hygienist 
Omaha  Public  Power  District 
444  S.  16th  St.  Mall  2E/EPI 
Omaha,  NE  68102 


Joel  Scoggin  CHMM 
HazMat  Manager 
Columbia  Helicopters,  Inc. 

P.O.  Bon  3500 
Portland,  OR  67208 

Eini¥lir©[ni[nrii©initel  T©di[ni©l©gy 
Skills  Steodaird  Update 

er|c 


Jim  Helzer 
EHftS  Manager 

GTEL  Environmental  Laboratorie 
4211  W.  May  Avenue 
Wichita,  KS  67206 


KIIKI 

71 3D  East  Rllain  St. 
Bridgewater,  NJ  08807 


0965321 


Karl  iVl.  Kramer  REM  CHMM 
Sr.  Project  Manager 
Environmental  Recovery,  Inc. 

P.O.  Bon  330569 
Atlantic  Beach,  FL  32233 

EmiwSroiniDTriieinitel  T®elh[ni©l©gv 
SE^ills  SteDidlairdl  Updlsill© 


Laure  Brown, 


Tank  Liners,  Inc. 
3410  NW  254th 
Hillsboro,  OR  97124 


Gregory  L.  Renroad  CEP 
Engineer  III 
EG&G  Florida,  Inc. 

BOK-165 

Kennedy  Space  Ctr.,  FL  32899 


EwirommeDitel 


William  L.  Going 
President 

William  L.  Going  & Associates, 
31  Kobelt  Drive 
Wallkiu,  NY  12589 


John  E.  Bowers 
Project  Geologist 
Empe,  Inc. 

220  Athens  Way  Suite  410 
Nashville,  TN  37228 


/•'I 


Jesse  R.  Graham 
HazMat  Insiructor 
Chattanooga  State  College 
4501  Amni  Cola  Hwy 
Chattanooga,  TN  3740S 


Jett  Weatherly 
Health  &.  Satety  Coordinator 
COM  Federal  Programs  Corp. 
8215  Melrose  Dr.  Suite  100 
Lenexa,  KS  66214 


Marti  J.  Knight 
technical  Serv.  Mgr. 

Frvor  Daniel  Env.  Serv.  Inc. 

200  W.  Monroe 
Chicago,  IL  60606 

Emiwiroinimeinitel  Teelhiiniolog^ 
SMIls  SlisioTidard  Update 


Michael  J.  Wilder 
President 

Pacitic  Basin  Env.  Consultants 
P.O.  Box  428 
Laupahoehoe,  HI  96764 

Esi¥iir©oTim@oTitell  T@©CTisTi®l®gv 
Skills  SteBidard  Update 


Steven  R.  Kennedy 

Mgr  ot  Env.  Services 

ETTL  Engineers  & Consultants, 

1717  E.  Erwin 

Tyler,  TX  75702 


Ronald  G.  Alderter 
VP  & Gen.  Mgr. 

PDC  Technical  Services,  Inc. 
P.O.  Box  9071 
Peoria,  IL  61612 


0965321 


Mart:  Meech 

Sr.  Consulting  Engineer 
Jacobs-Sirrine  Engineers 
5511  Capital  Ctr.  Dr.  Suite  50 
Raleigh,  NC  27606 


0965321 


Gary  P.  Franillin  CEP 
Director,  Env.  Science 
EMA  Consulting  Env  Science 
1st  & Chew  Roads 
Hammonton,  NJ  08037 


Td 

Update 


0965321 


Donna  Coventry 
^llpnv.  Safety  Scientist 
’"^Bayer  Corporation 
511  Benedict  Avenue 
Tarry  town,  MY  10591 

Emi^iroinmginitel  T@dliiDii®D®gv 
Skills  Steodard  Update 


0965321 


Arthur  C.  Newby 
Senior  Scientist 

Consoer  Townsend  Envirodyne  En 
545  Mainstream  Drive 
Nashville,  TN  37228 


0965321 


Veronica  A.  Hanzel  REM,  CHMM 
Dir.  of  Env.  Safety  & Health 
Environmental  Support  Network, 
4835  M unsin  SL  NW 
Canton,  OH  44718 


0965321 


Brian  D.  Smith  CHMM 
District  Health  & Safety  Rep. 

GroundwaterTechnology,  Inc. 

7960  Castleway  Drive. 

Indianapolis,  IN  46250 

Enwiroomnnieinitel  Teelii[ni®l®g^ 
Skills  Stemdard  Update 


25i 


0965321 


John  R.  LaRiviere,  CEP 
Principal 

Abiqua  Engineering,  Inc. 
P.O.  Bok4155 
Salem,  OR  97302 


.......  , 


0965321 


Rebecca  J.  Robertson 
Project  Mgr. 

ERM,  Inc. 

5088  W.  Washington  SL  Ste  101 
Charleston,  WV  25313 


Itaiinidlardl  Updst® 


LF. 


# 


PhenlK  Env.  Inc. 

75  Glen  Road,  Suite  108 
Sandy  HooEi,  CT  06482 


Harry  S.  Kemp 
President 

Business  Env.  Consulting,  Inc. 
P.O.  Bon  665 
Cordova,  TN 


m 


0965321 


Rod  M.  Wilson 
Vice  President 

Env.  Remediation  Services,  Inc 
4030  Option  Pass 
FL  Wayne,  IN  46818 


0965321 


William  Fink 

Branch  Manager,  Principal 
Braun  Intertec  Corporation 
16855  W.  Cleveland  Ave. 
New  Berlin,  Wl  53151 


252 


0965321 


Glenneth  H.  Hutt 
President 

Bio-Environmental  Solutions 
112  East  Main  Street 
McArthur,  OH  45651 


Bernard  F.  Mallett 
President 

Mallett  Environmental  & Safety 
1732  Knollcrest  Dr. 

Sheboygan,  Wl  53081 


David  C.  Breeding  RPE,CSP 
|)ivision  Head 

Tk.  Engineering  Eiit.  Service 
Tk  A&M  University 
College  Station,  TX  77843 


LCDR  George  Taylor 
Regional  Industrial  Hyg.  Con. 
U.S.  Public  Health  Service 
19018  E.  Hickock  Drive 
Parfeer,  CO  80134 


Myra  L.  Peak 
President 

Peak  Env.  Mgmt.  Inc. 

P.O.  Bok  404 
Green  River,  WY  82935 

H) 

^ EimwiroiniinnisinitlaD  T@dhi[rii©l©g^ 
SCciDDs  Stemidard  Update 

o 

ERIC 


James  Antonelli 
Project  Mgr 
Henderson  &.  Bodwell 
36  Harrison  Place 
Farmingdale,  NY  11735 


253 


0965321 


R.E.  [Iflathis 
President 

E&P  Industry  Compliance  Ser. 

2201  Civic  Circle,  Suite  510 
Amarillo,  TK  79109 

Emiworoiniinniginitel  Tedhinologv 

SCxbIIs  Steindlsiff’d!  Update 


0965321 


Garry  L Van  Hecst,  CEP 
l^egional  Project  Director 
ABB  Environmental  Services,  In 
34  Industrial  Park  Place 
Rfliddletown,  CT  0S457 


0965321 


Irvine  D.  Cohen 
Chief  Enec.  Officer 
Enviro-Sciences,  Inc. 
Ill  Hadard  Blvd. 

Mt.  Arlington,  NJ  07856 


0965321 


Terry  A.  Kuykendall 
Program  ilflgr. 

Parsons  Engineering  Science 
1700  Broadway,  Suite  900 
Denver,  CO  80127 


m 


Edward  Sherman 
Principal  Engineer-Env.  Affair 
Schindler  Elevator  Corp 
1200  Biglerville  Road 
Gettysburg,  PA  17235 


Joseph  R.  Nardone 
Sr.  Corp.  Env.  Engineer 
Techneglas,  Inc. 

RR4  Bok  60 
Pittston,  PA  18640 


'SV 


0965321 


Ronald  Burstein  PE  DEE  CHMIV] 
Corporate  Env.  Affairs  Mgr 
National  Starch  & Chemical  Co. 
10  Findeme  Avenue 
Bridgewater,  NJ  08807 


0965321 


Edward  J.  Ryan  lii  CSP 
Safety  Manager 
Uniroyal  Chemical 
280  Elm  Street 
Naugatuck,  CT  06770 


Melonie  M.  Sviatyla 


Martin  Marietta  Controi  System 
MD  451, 600  Main  Street 
Johnson  City,  NY  13780 


Joseph  L D'Angeio  CHMM 
Hazardous  Materiais  investigat 
Bristoi-Myers  Squire  Company 
P.O.  Bok  4000 
Princeton,  NJ  08543 


0965321 


Edward  Konol 
Dir.  Safety  Health  & Env. 
PACO  Pharmaceuticals 
27  Franklin  Piace 
Kearny,  NJ  07032 


0965321 


Eugene  J.  Kobliska 
Corporate  Health  & Safety  Offi 
Webcraft  Technologies 
Rt  1 and  Adams  Station 
North  Brunswick,  NJ  08902 


o t'  CT 


0965321 


Trent  Dilworth  CHMM 
Env.  Coordinator 
Caterpillar 
202  Cardinal  Drive 
Corinth,  MS  38834 


Robert  A.  Large 
'Environmental  Scientist 

4gmc/em 

813  Irving-Wick  Drive  West 
Mewark  AFB,  OH  43057 


0965321 


James  R.  Armbrust 
Env.  & Safety  Engineer 
Eaton  Corporation 
3401  E.  4th  Street 
Hutchinson,  KS  67501 


0965321 


Jay  R.  Whimpey 
Mgr.  Environmental  Services 
Thiokol  Corporation 
P.O.  Bos  689  MS  301 
Brigham  City,  UT  84302 


John  P.  Sandstedt,  CEP  SHMM 
Dir.  Regulatory  Compliance 
Sybron  Chemicals,  Inc. 

P.O.  Bos  66 
Birmingham,  NJ  08011 


Paul  Fazio 
Facilities  Engineer 
G.H.  Bass 
P.O.  Bos  659 
Wilton,  ME  04294 


0965321 


Robert  Materia  MA  CET  CHMM 
Env.  Health  & Safety  Training 
Bristol-Myers  Squibb  Co. 

1 Squibb  Drive 

New  Brunswick,  NJ  08803 


0965321 


Stanley  P.  Wroblewski,  Jr. 


0965321 


Kevin  R.  Hayes 
Industrial  Safety  Eng. 

ABB  Ceno  Fuel  Operations 
P.O.  Bon  500 
Windsor,  CT  06095 


0965321 


Marvin  R.  Glass,  Jr. 
Environmental  Supervisor 
MacMillan  Bloedel  Packaging  In 
P.O.  Bon  336 
Pine  Hill,  AL  36769 


0965321 


Laurie  Capalaces 
Environmental  Technician 
Dovatron  International 
P.O.  Bon  5212 
Binghamton,  NY  13902 


David  A.  Scott 
Corporate  &ifety  & Env.  Dir. 
Mestek,  Inc. 

260  N.  Elm  St. 

Westfield,  MA  01085 


Esi¥5r®Diinni©Ditel 
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Robert  Segura 
Env.  Health  & Safety  Mgr. 
Analog  Devices 
804  Woburn  St. 
Wilmington,  MA  01887 


0965321 


Frank  Trainer 
||ilpfety  Coordinator 
'®T\Jews  & Observer  Pub.  Co. 

215  S.  McDowell  St. 

Raleigh,  NC  27602 

Emiwroomeotel  T@dho©D©gy 
SC^ills  Sttsiodlsirca  Update 


Robert  P.  Kennedy 
Sr.  Mfg.  Engineer 
Cutler  Hammer 
2800  Doc  Bennett  Rd. 
Fayetteville,  NC  28306 


Paul  E,  Jaywell,  Jr. 

Manager  EMS 
G.E. 

P.O.  BOK2223 
Decatur,  AL  35609 

Emi'^Dr©iniinni@initel  T@dhiini©l©gy 
Skills  Steodard  Update 


Allen  H.  White 
Safety  Manager 

Gaston  Copper  Recycling  Corp. 

P.O.  Bok318 
Gaston,  SC  29053 

Eini'^ir©ini[nni®initel  T®chiini©l©gy 
Skills  Steodard  Update 


Jack  D.  Greer 

Environmental  Coordinator 
American  Drew,  Div.  of  LADD 
P.O.  Bok  489 

North  Wilkesboro,  NC  28659 


Byron  K.  Boggs 
Safety  Manager 
Cincinnati  Electronics 
7500  Innovation  Way 
Mason,  OH  45040 


Douglas  J.  King 
Project  Engineer 
APV  Crepaco,  Inc. 

100  South  CP  Avenue 
Lake  Mills,  Wl  53551 


0965321 


Jay  M.  Hunter 

ikLabor  Relations  Generalist 

if! 

^he  Akron  Beacon  Journal 
P.O.  Bok  640 
Akron,  OH  44309 

EmiwSroininnieintel  Techinologf 
SMIls  Update 


0965321 


Rick  Nesbit 

Env.  Health  & Safety  Mgr. 
Eaton  Corp. 

RR#2 

Lincoln,  IL  62656 


0965321 


Bob  Conely 

Safety  & Environmental  Mgr 
Huvon,  Inc. 

6554  Lakeshore  Road 
Lenington,  Ml  48450 


0965321 


Wm  D.  Morgan,  Jr. 
Facilities  Supervisor 
Ciebert  Corporation 
1050  Dearborn  Dr. 
Columbus,  OH  43229 


Eowirooiimeintel 


Eowirommeintel 


259 


0965321 


Lori  E.  Read 
Facility  Engineer 
Streater 

411 1st  Avenue  S. 
Albert  Lea,  MN  5S007 


Jana  Plageman  Gessner 
Env.  Engineer 
Toledo  Molding  & Die 
1429  Coining  Or. 

Toledo,  OM  43612 


eintel  Teelhi[ni©ll©gv 


IV 


Gary  Renitter 
Corporate  Dir.  of  Safety 
M International  Inti.  Co. 
2647  South  9Sth  SL 
Edwards ville,  KS  66111 


G.  Richard  Bonin 
Sr.  Environmental  Specialist 
Schuller  International,  Inc. 
925  Carpenter  Road 
Defiance,  OM  43512 


l!ni¥5r©[ni[nni©inilJail  Teelh[ni©l©gv 


IV 


James  Carty 
Env.  Technician 
Tenas  Instruments 
P.O.  Bok  405  m 3403 
Lewisville,  TX  75067 


Sandra  Agi 
Env.  Coordinator 
Schlage  Lock  Company 
Bon  193324 

San  Francisco,  CA  94119 


■ E 


IV 


IV 


o 

ERIC 


2 


0965321 


Randy  Reed 

Health,  Safety  & Env.  Mgr. 
AlliedSignal 

Bldg.  C-13  Freeport  Center 
Clearfield,  UT  84016 


0965321 


Wanda  S.  Jackson 
orporate  Safety/Env.  Engineer 
inger  Furniture  Co. 

P.O.  Boa  5337 
Roanoke,  VA  24012 


0965321 


Terry  S.  Casey 
Dir.  Env.  Health  & Safety 
KRONOS,  lnc./RHEOX,  Inc. 
16825  Northchase  Dr.  #1200 
Houston,  TX  77060 


0965321 


John  Mackay 
Facilities  Manager 
Alliant  TechSystems,  Inc. 
401  Defense  Highway 
Annapolis,  MD  21401 


0965321 


Greg  Slominski 
Environmental  Engineer 
BGF  Industries,  Inc. 

401  Amherst  Avenue 
AltaVista,  VA  24517 


0965321 


Tom  Thorpe 
Sr.  Safety  Engineer 
Litton  Systems, 

5115  Calvert  Rd. 

College  Park,  MD  20740 


0965321 


Mary  Anne  Hunter 
Dir.  of  Environment/Safety 
Arvin  Industries,  Inc. 

P.O.  Box  617 
Pulaski,  TN  38478 


0965321 


Gary  T.  Barger 
Corporate  Safety  Director 
Broyhili  Furniture  Ind.,  Inc. 
One  Broyhili  Park 
Lenoir,  NC  28633 


T@' 
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0965321 


Kristin  Paris! 
fnvySafety  Engineer 
wesley-Jessen 
2000  Clearwater  Drive 
Des  Plaines,  IL  60018 

Einwiroiiiimieoital  Teelhoiology 
SMIls  Standard  Update 


0965321 


Michael  R.  Lyons 
Safety  Director 
Dart  Container  Corp. 
P.O.  Box  546 
Leola,  PA  17540 


0965321 


Rich  DeBlasio 

Sr.  Instructional  Designer 

ALCOA 

100  Technical  Drive 
Alcoa  Center,  PA  15069 


0965321 


William  Blarr 
Safety  Supervisor 
Sierra  Technologies 
485  Cayuga  Road 
Cheektowaga,  NY  10591 
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Jean  Wheat 
Safety  & IH  Manager 
S.D.  Warren  Co. 

P.O.  Box  5000 
Westbrook,  ME  04092 


0965321 


Jon  D.  Johnson 
orporate  Industrial  Hygienist 
eavey  Electronics  Corp. 

P.O.  Box  2898 
Meridian,  MS  39301 


0965321 


Jerry  W.  Harrison 
Mgr.  Environmental  Compliance 
Ciba  Geizy  Corporation 
P.O.  Box  18300 
Greensboro,  NC  27419 


0965321 


Sandra  Sampson 
Maintenance  Hazmat  Tech 
Perdue  Foods,  Inc. 

P.O.  Box  539 
Washington,  IN  47501 


0965321 


Timberlyn  Smith 

Env.  Health  & Safety  Admin. 

Hallmark  Cards,  Inc. 

2501  McGee  #105 
KC,  MO  64141 


0965321 


Phillip  D.  Norman 
Sr.  Safety  Specialist 
Gulfstream  Aerospace 
P.O.  Box  22500 

Oklahoma  City,  OK  73123-1500 


EoTiwiroininnieoital 
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0965321 


Jeffrey  M.  Bradshaw 
Env/Safety  Manager 
tCarsten  Manufacturing  Corp. 
2201  West  Desert  Cove 
Phoenix,  AR  85029 


0965321 


Wait  Wyss 

HUMgr.  Environmentai  Affairs 
yl^yntex  Corp. 

3401  Hiliview  Ave. 

Paio  Aito,  CA  94303 


0965321 


Earl  E.  Heiniein  Jr. 

Mgr.  EH&S  and  Site  Security 
Siemens  Roim  Communications 
4900  Oid  ironsides  Dr  M/S  1230 
Santa  Ciara,  CA  95052 


0965321 


Pameia  J.  Reich 
Dir.  Env.,  Safety  & Heaith 
C & D Charter  Power  Systems,  i 
3043  Waiton  Rd. 

Piymouth  Meeting,  PA  19462 


0965321 


Dennis  R.  Poulsen  CEP 
Manager,  Env.  Services 
California  Steei  Industries,  I 
14000  San  Bernardino  Avenue 
Fontana,  CA  92335 


0965321 


John  C.  Maxfieid 
Sr.  Env.  Consuitant 
ALCOA 

State  Highway  35 
Point  Comfort,  TX  77978 


Vince  Jones 

Hazardous  [materials  Coord. 
City  of  lUargate 
Benson  &.  Winchester  Ave. 
Margate  City,  NJ  08402 


Charles  W.  Gilbert  Sr. 

Sr.  Environmental  Engineer 
TVA  Environmental  Research  Ctr 
P.O.  Bo::  1010 
Muscle  Shoals,  AL  35660 

Emiworoiminnisinitel  T@©[hiini©l©g)V 
Skills  Steodard  Update 


[(enneth  R.  Teeter 

^<p|i,^up.  Env.  Emergency  Response 
f|j|llflo.  Depi  of  Natural  Resources 
P.O.  Bok  176 
Jefferson  City,  Ml  65102 


0965321 


Chuck  Rizzo 

Hazardous  Materials  Mgr 
UlC,  EHSO  (MC  646) 

1110  S.  Pauling 
Chicago,  IL  60612 


David  R.  Crowe 
HW  Mgmt  Coordinator 
Lake  County  Dept,  of  SW  Mgmt 
13130  Astatula  Landfill  Rd. 

Tavares,  FL  32778 

Esuworoiminniainitel  T@©liini©l©g)f 
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Example  Presentations 

These  presentations  were  made  at  site  visits,  conferences,  and  meetings. 


Center  for  Occupational  Research  and  Development 


\ 


Skill  Standards 
Defined 


Translating  Skill  Standards 
into  Educational  Programs 

Jim  Johnson 
Sr.  Resccirch  Asociate 
Center  for  Qcupational 
Research  and  Envelopment 
1-800-972-2766 


❖ Ihey  identify  the  knowledge,  skills, 
attitudes  and  level  of  ability  an  individual 
needs  to  perform  successfully  in  the 
workplace. 


Characteristics  of 
Skills  Standards 


❖ Qcupational  Qientation 

- more  than  a job  description 

- more  than  a D*CLM 

❖ Industry  Lead 

- more  than  an  advisory  committee 


❖ Industry  Validated 

- buy-  irv  consensus 

- partnerships 


❖ Statements  of  Educational  Objectives 


Skills  Standards  DO 


❖ Rrovide  students  with  better  information 
about  an  occupation  before  entering  it 

❖ Businesses  will  be  provided  with  better 
information  to  hire  higjily  skilled  workers 

❖ Ac ount ability  among  training  providers  due 
to  measurable  stano^d 


❖ Glide  curriculum  and  program  development 


Skills  Standards 
ALSO 


❖ Qve  guidance  for  occupational 
assessment 


❖ Set  a standard  for  the  development  of 
certification  programs 


er|c 
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National  Skills 
Standards 


❖ Joint  effort 

- Efepartment  of  Education 

- Efepartment  of  Labor 

❖ G^rnerstone  of  Qinton's  Administrations 
VNorkforce  development  system 

❖ Tv^enty-  tw)  prdects  funded  represent 
approximately  25%  of  US.  vsorkforce 


National  Skills  Standards 

Format 


❖ Format  varies  but  typically  includes 

- definition  of  the  occupation 

- job  oriented  tasks  and/or  skills 

- academic  or  general  skills 


❖ Qiented  tov^d  Task  Analysis 

♦ I^ds  expansion  to  gi\e  direction  to  training 
programs 


National  Skills  Standards 

Sample  Format,  HMMT 


^ Cbfine  occupation  (ex:  Iii2arclous  N4terials 
NAnagsment  Technician) 

“ Entry  level 

- Aeas  of  employment  include 

♦ Held  remediation 

♦ Transportatioa  storage  & disposal 

♦ RegMiations/compliaiKe 

♦ Laboratory/analytical 

- Gnmjiiance  Based  Training  Requirements 


National  Skills  Standards 

Sample  Format,  HMMT 


♦ Job  Functions 

- 13  different  job  functions 

- may  not  be  needed  by  all  employees 


♦ Enabling  Skills  and  KiosAiedge 

- specific  tasks 

- gpneral  knoWec^gfe 


National  Skills  Standards 

Sample  Format,  HMMT 

♦ 'Aademic"  Skill  and  KiosAiedge 

“ NAthematics 

- Chemistry 

- Physics 

- Gbnrqxiter 

- Toxicology 

♦ Employability  Skills  (SCASB) 

♦ Qiality  M)vement 

♦ Curriculum  Cfevelopment 


Hazardous  Materials 
Management  Occupations 

N4nagenvent 

j.  Regulaticra 

Ranec&atkxi 

Ql«r 

> Specialty 


}-k2ardcMs"Wste  Wrker 


Emergency  Resporo«  Team 
V^ker 


HMMT  SkiUs 


How  will  Industry  use 
Skills  Standards? 

♦ Incorporate  into  Job  Efescriptions 

♦ Responsibility  Section  of  HizNfet  NAnual 

♦ Evaluate  Existing  Personnel 

♦ Cfevelop  Training  ftograms 

♦ Leading  Staff 

♦ Evaluation  of  ftrforinance 

♦ Baseline  for  Entry  level  ftrsonnel 

♦ To  be  used  by  Tech  ?rep  Consortium 


How  will  Education  use 
Skill  Standards? 

♦ Evaluate  Existing  Programs 

- compatible  wth  local  industry  needs 

- modify  national  standard  to  meet  local 
variations 

❖ dirriculum  envelopment 

- TP/C^seamless  curriculum 

- Cfevelop  new  programs 


Goals  of  Phase  2 


❖ Widation 

❖ Dssemination 

^ Asessment^  Certification^  and  Arcredation 

❖ dirriculum  Qiidance 


Educational  Paths 

-postsecondary- 


o 
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best  COPY  AVAILAB 
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Certification  & Accreditation 


There  are  no 

accreditation 

programs  designed  to 

accredit  two  year 

environmentai 

programs 

There  are  a few 

programs  to  certify 

environmentai 

technicians 


t$^0ood  Canmuftity  CcOtgt  / HUTftl 


NETA’sCET 


iThe  Nadonai  Environmentai  Training 
Ikssociation  (NETA)  has  a Certified 
Environmentai  Trainer  (CET) 
program. 

The  certification  is  based  on: 
Education^ 

Experience, 

instructionai  Technology 
Knowledge  (test)  and 
Content  Area  Knowledge  (test) 


Canmuniy  CcOagt/HUTRl 


Wholes  your  responsibility? 


Lets  look  to  some 
recent  regulations 
dealing  with 
environmental 
training  and 
education. 


Camnunty  CcBtgB  t HUm 


DOT 

Applicability  and  responsibility  tor  training  and  tasting, 
(a)  A Hazmat  en^toyer  shall  ensure  that  each  of  its 
hazmat  employees  is  trained  in  accordance  wth  the 
requirements  presetted  in  this  subpart.... 

(d)  Recordkeeping.  A record  ot  current  training  inclusive 
of  the  preceding  two  years  in  accordance ... 

(3)  A description,  copy  or  the  location  ot  the  trainktg  materials 
used ... 

(4)  The  name  and  addresa  of  the  person  providing  the 
trabtlng;  and 


(S)  Certification  diet  tfi0  hazmat  employee  has  been  trained 
and  tested. 


Canmunty  Cat0g» /HUTRi 
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tOMS 


OSH  A 


wmm 


(6)  Training  Certification.  Employees  and  sipervisors  dtat 
have  received  and  successfufiy  completed  the  training  and  field 
experience  specified  in  paragraphs  (e)(1)  through  (e)(4)  of  this 
section  shall  be  certified  by  their  instructor  as  having 
successfully  completed  the  necessary  training.  A written 
certificate  shall  be  given  to  each  person  so  certified. ... 

(4)  The  employer  shall  certify  that  the  training  required  by 
paragraphs  (g)(1)  through  (g)(3)  of  this  section  has  been 
accomplished.  The  certification  shall  contain  6ac/)  employee 's 
name,  the  signatures  or  initials  of  the  trainers,  and  the  date  of 
the  training. ... 


ffihunnrl'  Canmuriiy  Cdltga  / HUTRJ 


EPA 

(3)  Training  documentation.  The  employer  shall  ascertain 
that  each  employee  involved  in  operation  of  a process  has 
received  and  understood  the  training  required  by  this 
paragraph.  The  employer  shall  prepare  a record  which 
comains  the  identity  of  the  employee,  the  date  of  training  and 
the  means  used  to  verify  that  the  employee  understood  the 
training. 

(6)  The  employer  shall  record  name  of  employee,  date  of 
training,  name  of  trainer,  location  of  training  materials. 


Canmunty  Cdl»g»  / HUTRl 
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Certified  Instructor??? 


EPA  accredits  some  programs 
like  asbestos  removal  and 
af^roves  instructors  to 
instruct  in  specific  programs. 
OSHA  authoriras  instructors 
to  issue  atferxiance  cards 
for  construction  safety 
or  industrial  safety 
m DOT  no  longer  certifies 
programs  or  instructors 


Watch  out  for  questionable  statements 


Community  Ccll§ga  / HUTfV 


Certification  of  Professionals 


mm 


A recent  survey 
Identified  over  57 
certifications  In  the 
the  environmental 
health  and  safety 
field. 

Some  have  counted 
over  90  individual 
programs 


Ccmmuniy  CcOtga  / HUTRI 


Lots  of  Programs 

mmmmmmmimimmmmmmiimmmiimim 


m What  are  the  advantages? 
m What  Is  the  value? 
m Is  It  selective? 
m Who  Is  benefiting? 
m Who  Is  the  sponsor? 

m Why  are  they  sponsoring  the 
program? 


Ig^yood  CoTununty  Cdl»0»  t HUTfV 


Accreditation  Advantages 

Peer  Review  and 
Backing  of 
Program 

Quality  Assurance 
and 

Documentation 
Transferability  of 
Skills  Across  the 
Nation 

(standardization) 


Communty  Cditgt  / HUTfV 
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Accreditation  Disadvantages 


COST 

• Time 
« Dollars 

• Staff  Developmej 
Standardlzatioi 
Stagnation 
Discrimination^ 


Instructor  Certification 


mmm 


I Liability  exposure 
reduction. 

I Professional 
credibility 

I Member  of  a select 
grcMjp  able  to  receive, 
improved  benefits. 

I Professional 
development 


I^Vfood  Canmuniy  CaHtgt  /HVTfV 


Ccmmunty  CcOtga  / HUTRS 


Student  Certification 

tmmmmmim 


m Statement  of 

knowledge 

m ??????? 

m ????? 

m ??? 

m ? 

Cammunty  Cditgt  /HVTRf 


Develop  a Program? 


■ CORD 
mNETA 

■ PETE 

■ ATEEC/NSF 

■ CWV/IUOE/DOE 

■ C^Net 


Ccmmunty  Cdltgt  /HUTfV 


Working  Together 


CWV / lUOE  Meeting  May  22  and  23. 
Major  colleges  and  universities,  unions, 
GOCO  facilities,  CORD  and  others. 

CORD/PETE/NETA  Meeting  July  28 
and  29  at  Western  PETE  meeting  in  Reno 
NV. 


Ccmmunty  CoHagt  /HUTRI 
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What  TECH  are  we  PREPping 

for? 


Rob  Auld 

Executive  Director 

National  Coalition  of  Advanced 
Techology  Centers 

Center  for  Occupational  Research  and  Development 


TECH  PREP 

A Broad  Definition 

Tech  Prep  is  a set  of  principles 
that  guide  a process  of 
curriculum  reform,  leading  to 
desired  improvements  in  the 
educational  system. 


TECH  PREP  is 


■ Designed  for  the  Neglected  Majority 

- those  students  in  the  middle  50%  of  the  high 
school  population  that  are  not  college  bound 

■ Analogous  to  “College  Prep” 

- college  prep  directs  students  toward  a Bachelor 
Degree 

- tech  prep  directs  students  toward  an  Associates 
Degree  with  a career  focus 

■ Career  Oriented 


TECH  PREP  also 

■ Encourages  a “seamless  curriculum” 

- 2+2+2  or  better  yet  4+2+2 

- reduces  repetition  of  studies  by  developing 
“articulation”  agreements 

■ Encourages  partnerships  with  business  and 
industry 

■ Presents  new  materials  and  information  in 
the  way  most  students  leam  best 

- contextual  methods 


The  Narrowing  Pyramid 


The  Neglected  Majority 


by  Dale  Parnell 

“The  academic  and  vocational  desert  of 
American  education  is  the  high-school 
general-education  program ...  Unfocused 
learning  remains  one  of  the  prime 
barriers  to  achieving  excellence  for  a host 
of  high-school  students.” 


For  every  100  students  in  grade  5 


only  24  will  earn  a bachelor’s  degree 


76  will  graduate  from  high  school 


88  will  enter  grade  11 


99  will  enter  grade  9 


National  Center  for  Educational  Statistics,  October  1991 


Who  are  the  Negleeted  Majority 
in  High  Schools? 


The  American  Workforce 


The  Economic  Engine 
Drives  Education 


The  Life  Cycle  of  a 
Person,  Technology  or  an  Economy 

■ Gestation 

- newborns  require  an 
enormous  amount  of  energy 

■ Growth 

- Investment  pays  off,  output 
accelerates,  returns  high 

■ Maturity 

- Reining  Supreme 

■ Aging 

- Vitality  and  results 
diminish 


W Gestation 


Maturity 


Growth 


Aging 


Time  and  Investment 


Past  and  Future  Economies 


B Agricultural 

Economy 

Information 

B Industrial 

Economy 

3 i: 

CA  i; 

Industrial 

4)  ii 

Economy 

B Information 

B Biotechnology 
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The  Information  Age 


The  Department  of  Labor  estimates  that  by 
the  year  2000  at  least  44%  of  all  workers 
will  be  in  data  services -for  example, 
gathering,  processing,  retrieving,  or 


Occupational  Categories  as  a 
Percentage  of  the  Labor  Force 


S Farmworkers 
Q Laborers 
a Crafts 
a Service 
a Prof/Tech 


Various  sources,  by  Stephen  Barley,  EQW  Working  Papers,  The  New  Crafts;...,  Cornell  University 


‘Technization”  of  the  workforce 


“...professional  and  technical  workers  have 
been  catapulted  from  the  second  most 
peripheral  occupational  category  to  what 
may  be  the  core  of  the  labor  force  by  the 
next  century.’’ 


from:  The  New  Crafts:  The  Rise  of  the  Technical  Labor  Force  and  its  Implications 
for  the  Organization  of  Work  by  Stephen  R.  Barley,  Cornell  University,  School  of 
Industrial  and  Labor  Relations.  1992 


What  is  a Technician? 


■ hundreds  of  studies  regarding  blue-collar,  clerical, 
managerial  and  professional  work,  but 

■ few  studies  about  technician  occupations  have 
been  published 

■ typically  come  from  the  “neglected  majority” 
(general  education  curriculum) 

■ NOT  “junior  professionals”  or  “frustrated 
engineers” 
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Technicians  are  NOT 
Junior  Engineers 

“...the  concept  that  technicians  are  ‘junior  professionals’ 

misrepresent  the  technicians  role.” 


“the  image  of  a ‘junior  professional’  is  inaccurate,  it  may  lead 
educators  to  develop  curricula  that  are,  at  best,  irrelevant  and,  at 
worst,  a barrier  to  entry.” 


“ We  have  found  instead  that  the  division  of  labor  between 
technicians  and  professionals  is  usually  more  collaborative 
(horizontal)  than  hierarchical  (vertical)  and  that  members  of  the 
two  types  of  occupations  command  substantively  different 
knowledge  and  skill.” 

from  What  Do  Tecfanidaos  Do?  by  Stephen  R.  Barley.  School  of  Industrial  and  Labor  Relations,  Cornell  University.  1993 


Occupational  Categories  by  Dimensions 
Critical  to  Horizontal  and  Vertical 
Divisions  of  Labor 


o 
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Transportability  of  Substantive  Knowledge 


from  “The  New 
Crafts  by  Ste{^n 
R.  Barley 


Technicians  vs  Professionals 


■ Technician  occupations  require  formal 
knowledge  of  science,  math,  and  technology 
yet  their  most  valued  skills  are  developed  in 
a hands-on  conversation  with  materials  and 
techniques 

■ Professionals  possess  greater  formal 
knowledge  but  rarely  possess  the  artisanal 
skills  critical  to  the  success  of  experiments, 
tests  and  measurements 


Characteristics  of  Workers  in 
High  Performance  Workplaces 


Quotes— Peter  F.  Drucker 

■ In  1960  almost  1/2  of  all  workers  in  the  industrial 
countries  were  involved  in  making  things 

■ By  2000,  no  developed  country  will  have  more 
than  1/6  to  1/8  of  its  workforce  in  traditional  roles 
of  making  or  moving  goods 

■ “knowledge”  is  becoming  our  most  important 
“product” 

■ This  calls  for  different  organizations,  as 
well  as  different  kinds  of  workers 


“13  Ground  Rules  for  Job  Success 
in  the  INFORMATION  AGE” 

Price  Pritchett 


1,  Become  a quick-change  artist 


“You  think  you  understand  the  situation,  but 
what  you  don’t  understand  is  that  the  situation 

just  changed.  — Putman  investments  advertisement 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

2.  Commit  fully  to  your  job 


“They’re  only  puttin’  in  a nickel,  but  they  want  a dollar  song.” 

-Song  title 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

3.  Speed  Up 


“I  have  a microwave  fireplace.  You  can  lay  down  in  front 
of  the  fire  all  night  in  eight  minutes.”-steven  wnght 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 


4 Accept  ambiguity  and  uncertainty 


“Every  year  more  and  more  people  wiU  be  self-employed. 

Many  will  work  temporary  or  part-time-sometimes  because 
that’s  the  way  they  want  it,  sometimes  because  that’s  all  that  is 

available. ’’-John  Hardy,  The  Age  of  Unreason 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

5.  Behave  like  you^re  in  business  for 
yourself 

“There  has  been  more  information  produced  in  the  last  30 
years  than  during  the  previous  5,000. 

The  information  supply  available  to  us  doubles  every  5 

years /’-Richard  Saul  Wirman,  Information  Anxiety 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

6,  Stay  in  school 

“There  are  two  kinds  of  people,  those  who  finish  what  they 

start  and  so  On...”-RobertByme 

The  cost  of  computing  power  drops  roughly  30% 
every  year,  and  microchips  are  doubling  in 
performance  power  every  18  months.  -Bujmejj  week 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

7.  Hold  yourself  accountable  for 
outcomes 


“Somebody  has  to  do  something,  and  it's  just 
incredibly  pathetic  that  it  has  to  be  us.” 

-Jerry  Garcia  of  the  Grateful  Dead 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

8.  Add  value 

The  first  practical  industrial  robot  was  introduced 
during  the  1960's,  today  there  are  over  20,000,000. 

“The  factory  of  the  future  will  have  only  two  employees,  a man 
and  a dog.  The  man  will  be  there  to  feed  the  dog.  The  dog  will 
be  there  to  keep  the  man  from  touching  the  equipment.” 

-Warren  Bennis,  Professor  of  Business  Administration,  University  of  Southern  California 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

9,  See  yourself  as  a service  center 


‘Today’s  average  consumers  wear  more 
computing  power  on  their  wrist  than  existed 
in  the  entire  world  before  1961.” 


-Ian  Morrison  and  Greg  Schmid 


“13  Ground  Rules  for  Job  Success 
the  INFORMATION  AGE” 

Price  Pritchett 


in 


10,  Manage  your  own  morale 


Computer  power  is  now  8,000  times  less  expensive  than  it 
was  30  years  ago.  If  we  had  similar  progress  in  automotive 
technology,  today  you  could  buy  a Lexus  for  about  $2.  It 
would  travel  at  the  speed  of  sound,  and  go  about  600  miles 

on  a thimble  of  gaS.”-John  Naisbiu,  Global  Paradox 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

11,  Practice  kaizen 


kaizen  is  Japanese  for  “continuous  improvement” 


O 
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“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

12.  Be  a fixer,  not  a finger-pointer 


“ We  have  only  one  person  to  blame,  and  that’s  each  other. 

— Larry  Beck»  New  York  Ranger 


“13  Ground  Rules  for  Job  Success  in 
the  INFORMATION  AGE” 

Price  Pritchett 

13.  Alter  your  expectations 


Look  at  the  roster  of  the  100  largest  U.S.  companies  at 
the  beginning  of  the  1900’s.  You’ll  find  that  only  16 
are  still  in  existence. 

During  the  decade  of  the  1980’s,  a total  of  230 
companieS”46%-disappeared  from  the  “Fortune  500”. 


“The  significant  problems 
we  face  today  cannot  be 
solved  at  the  same  level  of 
thinking  we  were  at  when 
we  created  them”..Aibert  Einstein 


New  and  Emerging  Technologies 


■ Advanced  Materials 

■ Artificial  Intelligence 

■ Digital  Imaging 

■ High  Density  Storage 

■ Software 
Producability 

■ Photonics 
(optoelectronics) 


■ Superconductivity 

■ Medical  Devices  and 
Diagnostics 

■ Visualization 

■ Biotechnology 

■ Microelectronics 

■ Environmental 
Technology 


Meeting  Attendance  Request 

Included  are  several  example  letters  requesting  presentations  on  the  skills  standard  project. 


O 


Center  for  Occupational  Research  and  Development 


NORTH  CENTRAL  PARTNERSHIP  FOR 
ENVIRONMENTAL  TECHNOLOGY  EDUCATION 


P.O.  Box  2068 

Cedar  Rapids,  Iowa  52406 

(319)  398-5677  FAX;  (319)  398-1250 


Mr.  Jim  Johnson 

Senior  Research  Associate 

CORD. 

601  Lake  Air  Drive 
Waco,  TX  76710 

March  29,  1995 


Dear  Mr.  Johnson: 


Thank  you  so  much  for  your  willingness  to  address  the  1995  North  Central  PETE 
conference  on  the  critical  issue  of  CORD  and  the  Voluntary  Skills  Standards  project, 
our  presentation  was  valuable,  timely,  and  useful  to  the  participants.  In  fact,  your 

remarks  were  very  highly  rated  by  the  conference  participants  on  their  conference 
evaluation  forms. 

I am  especially  thankful  for  your  contribution  of  professional  and  personal  time, 

particularly  in  light  of  the  great  demands  on  your  resources.  You  were  very  important  to 
the  success  of  our  conference! 


Warmly,  , 

[IC/Lh 


Ann  M.  Valentine 

Regional  Director,  North  Central  PETE 


cc:  file 


A Community  College  Initiative 

Equal  Opportuni^^i^yers 


Division  of  Contimiiny  Education 


UNIVERSITY 


February  17, 1995 


National  Institute  for  Technology  Training 


Jim  Johnson 
HMMT  Project  Director 
Center  for  Occupational  Research 
and  Development  (CORD) 

R O.  Box  21689 
Waco,  TX  76702-1689 

Dear  Mr.  Johnson: 

I have  enjoyed  talking  with  you  about  our  1995  NITT  Summer  Institute  to  be  held 
during  the  week  of  June  5-9,  1995,  at  Mississippi  State  University,  and  we  are  happy 
to  learn  that  it  might  be  possible  for  you  to  join  us  for  this  event. 

By  this  letter  we  wish  to  formally  invite  you  to  be  our  keynote  speaker  at  the 
Institute  on  Tuesday,  June  6,  1995,  from  9:15  a.m.  to  10:00  a.m.  As  we  discussed, 
immediately  following  your  keynote  address,  we  would  like  for  you  to  give  a 
presentation  on  National  Voluntary  Skill  Standards  (Hazardous  Materials 
Management  Technology.)  NITT  will  pay  you  the  actual  cost  of  your  travel  to  and 
from  Mississippi  State  University,  to  include  airfare  (not  to  exceed  regular  coach 
rates),  and  your  hotel  accommodation  at  our  Butler-Williams  Guest  House. 

If  possible,  we  would  appredate  your  sending. to  us,  as  soon  as  possible,  an  abstract  of 
your  presentation,  a short  biography,  and  a black  and  white  photograph  for  our  use 
in  maximizing  our  promotional  activities  for  the  Institute. 

For  your  further  information  we  are  enclosing  some  information  on  NITT  and  our 
1995  Summer  Institute  brochures. 

We  look  forward  to  having  you  as  our  honored  guest  at  the  1995  NITT  Summer 
Institute.  Please  call  if  your  should  need  additional  information. 


Sincerely, 


Virgil  Elam 
Manager 

VE:g 


Enclosures 


P.O.Box  5247  ♦ Mississippi  State,  Mississippi  39762-5247 


601  • 325  ■ 3619  * • 325  ■ 8652 


|i29(22ippL  Qalljj  Coast 

COMMUNITY  COLLEGE 


;C  . □ , R , P , 

SEP  1 5 IC34 

Barry  L.  Mellinger,  President 

Royce  B.  Luke,  Vice  President 
Jackson  County  Campus 

P O Box  100  Gautier,  MS  39553 
Telephone:  601/497-9602 


September  13,  1994 


Mr.  James  Johnson 
Senior  Research  Associate 

Center  for  Occupational  Research  & Development 
P.  O.  Box  21689 
Waco,  TX  76702-1689 

Dear  Mr.  Johnson: 


Thank  you  for  responding  to  the  American  Technical  Education 
Association  (ATEA)  Call  for  Papers  for  the  32nd  National 
Conference  on  Technical  Education  being  held  in  Biloxi,  MS,  on 
March  23-26,  1995. 


It  is  my  pleasure  to  indicate  your  proposal  "What  Tech  are  we 
Preping  for?  Focus  on  Post  Secondary  Programs"  has  been  selected 
for  the  conference.  A designated  time  for  your  presentation  will 

_be  established  and  you  will  be  notified  later.  jTJne  hour 

concurrent  sessions  will  be  held  Friday  afternoon,  March  24  and 
all  day  Saturday,  March  25. 


Please  fill  out  the  enclosed  information  sheet  and  return  it  as 
soon  as  possible.  Presenters  are  expected  to  register  for  the 
conference.  A conference  brochure  and  registration  information 
will  be  available  in  November. 


Again,  I extend  a special  thanks  for  your  proposal  and  interest 
in  ATEA. 


Sincerely, 


Bennie  VanCourt 

ATEA  National  Program  Planning  Committee 


BV : qkp 
Enclosure 


Supported  by  Harrison,  Stone,  Jackson  and  George  Counties 


April  6,  1996 


Daniel  M.  Hull 

The  Center  for  Occupational  Research  and  Development  (CORD) 
P.O.  Box  21689 
Waco,  TX  76702 

RE:  RFI  Work  Assignment  Number  CRD-2 
Dear  Mr.  Hull, 


We  are  pleased  to  inform  you  that  you  have  been  selected  by  the  State  of  Florida  to  provide 
technical  assistance  on  Work  Assignment  Number  CRD-2.  The  purpose  of  this  work  assignment 
is  to  make  a presentation  at  the  Florida  STW  conference.  Specific  work  to  be  performed  under 
this  technical  assistance  subcontract  is  described  in  the  attached  Statement  of  Work.  The  total 
value  of  this  work  assignment  is  $1,065.00.  (See  attached  budget.)  The  effective  date  of  this 
work  assignment  is  April  6,  1996.  The  period  of  performance  is  from  April  22,  1996  to  April  23. 


The  point  of  contact  for  Florida  is:  John  Marshall,  State  STW  Coordinator 

Department  of  Education 
325  W.  Gaines  Street 
Tallahassee,  FL  32399-0400 
904.488.7394 
..  904.487.0426 


If  you  have  any  questions  about  this  work  assignment,  please  call  Glenda  Stewart  at 
703.299.1638. 


j^mcerely, 

F.  Stuart  HodgsonADTI 
Prmcipal  Officer^ 
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DTI,  2920  South  Glebe  Road,  Arlington,  Virginia  22206  (703)  299-1600  Fax:  (703)  706-0476 


nrr.-uo--  WC.U  J.  r : o:?  1U:i~L  tWUi  l T huh  ItL  mu: 
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National 

SCHOOLTOWORK 

Learning&InformationCenter 

400VlrgtniaAve.,SW,Sl«^10,WatMngton,0CZ0024,T<l.e00’2S1-723e,Fax202<401-«211.«(w-tcQod.gov 

TASK  ORDER  TECHNICAL  ASSISTANCE 
REQUEST  FORM 


Requesting  State: 
State  Contact: 


Florida 


John  Marshall 


Phone  Number: 


904  - 48^'  - 4325 


Name  of  TA  Provider: 


Jim  Johnson 


/C6^ 


Brief  description  of  services  requested: 
(Attach  actual  Statement  of  Work) 


Mr.  Johnson  will  be  making  a presentation  at  the  Florida  STW  conference. 

The  presentation  will  cover  (1)  how  national  skill  standards  were  developedi  (2)  how 
Florida  STW  can,  develop  occupational  skill  standards,  (3)  the  use  of  Curriculum 
" rrameworiK  and  student  Performance  Standards. 

Value  of  task:  \.Q(o&>— 

(Attach  budget) 


Period  of  Performance  Technical  Assistance  will  occur; 
Remarks; 


Authorized  Signature: 


4/22/96  — 4/23/96 


Prmted Name,  Title:  Jyhi^^ar shall;  Fla  STW  Coordinator 


Internal  Use  Only 
Date  Received  ^ LP 


Date  Mod  sent,  to  TA  provider  ^-(j?  ^Lo 
Tracking  # ""Z- 


Please  rehim  this  form  to  ; Glenda  Stewart  at  DTI,  2361  Jefferson  Davis  Hwy.  Suite  500 

Arlington,  VA  22202 


Learning  Center 
Marian  Banfield/NSTWO 


VW  W^4/' 


^ i • • ni^i  I 


I I -«u  • f ' 
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technical  assistance  proposed  budget 

WORKSHEET 


Labor  Plan 
Staff  Person 

Jim  Johnson 

Acoroved  RFI  Rate 

X AZ5  X 

No.  of  Days 
1 

4z5 

X 

X 

X 

X 

X 

X 

X 

X 

5S 

TOTAL  LABOR 


noi 

Estimated  Travel  Expenses  associated  with  this  work  assisgnment  = 


Other  Direct  Costs 


associated  with  this  work  assisgnment 


TOTAL  ESTIMATED  COSTS  FOR  THIS  WORK  ASSIGNMENT 


640.00 


‘pmQ 


y:\C504\FORMS\B  UDGET.SAM 


S,^dToWorTir 

CtEARfNOHOUS 


Y^UR  G^KT^WAY  to  resources 


FAX  TRANSMITTAL 


DATE:  S - 


NO.  OF  PACES  (including  this  one); 


FAXDOCUMENtTO: 


ArrENTioN;  ^ .Ttm  3®  U-mA  <rw 

;oeo 


ORGANIZATION:  _ CC^g^ 

FAX  NUMBER:  _ _l>/7-  7-73. 

RECV  PHONE  NUMBER: 


FAX  DOCUMENT  FROM: 


n.ORIDA  SCHOOL-TO-WORK  Cr.EARINGHOUSE 


SENDER: 

SUBJECT:  

COMMENTS: 


Hy» 


4s  oi«,  ewi/e  rXA^’Jivi 


Home  page;  http!//w\vw.fsu.edii/~fl.stwtp/n.stwfD.htmi 


T0‘d  TOO'ON  OT.’OT  96*03 


90dd  Ad3s  ona3  nsd 


y.iM  M*.  v‘/0»<fc'pcr  ‘'fV.f 
f lOvOf  'w-v ' i*:oj:a;  ifOfCv.  ( 


Call  for  Presenters 

The  Second  Annual  Florida  School-to-Work  Conference 
Orange  County  Convention  Center 
Orlando,  Florida 
; : ^ April  21-23,  1996 


This  is  your  invitation  to  submit  an 
application  to  present  at  the  1996  Florida 
Sch ooldO'^  Work  (ST^V)  Conference, 

Come  and  share  your  knowledge,  skills, 
and  abilities;  gain  visibility  among  your 
colleagues;  nehvork;  and  enhance  your 
own  professional  growth.  This  profes- 
sional development  conference  is  the 
premiereforum  for  all  School-to-Work 
practitioners  in  Florida, 


OUTCOMES 


The  teams  of  pitrticipants  attending  this 
conference  Vi  II  walk  away  with  a short- 
range  plan  that  can  be  incorporated  and . 
implemented  into  ihcir  local  areas 
immediately  and  a long-range  vision  for  a 
strategic,  quality  STW  system.  These 
teams  will  become  builders  6f  the  power- 
ful STW  vehicle  that  will  propel  lis  into 
the  next  century.  . 


OBJECTIVES 


♦ . To  provide  each  participant  with 
..  / itjuality.  haridsyon  training  for  devel- 
. oping  a comprehensive  STW  system 
. . for  idl  youth  . ’ : . V . • . * . 

• . To  engage  employers,  community  \ 
partners,  and  other  key  beneficinriei 
> of  Florida  workforce  development  as’ 
participants  in  the  aOUdcmic  and  .’.  i 
■career  preparation  of  the  youth  of . 
Florida  . . ' * . ’ . 


AUDIENCE 


; The  target  audience  includes  , 

• Regional  STW  leadership  teams  ■ 

• Local  STW  partnership  teams  . 

• . Employers 

• Teachers  (K-Fostsccondary) 

• Counselors  ' . * . 

• Admiriislriiiors. 

• School  boards 

• Private  industry  councils 

• /Apprcnliccshlp  agencies 

• ViKTational  rehabilitation  agencies 


. jobs  and  bciiefits/ONR-STOP 

,CHNTI]RS  . , 

Special  popniaflon  nrfministratnrs 
Leadership  from  cdrnin unity -based 
organizations  . 

Trade  associations 
Parcnt-tcncher  associarions 
School  improvement  teams  and 
school  advisory  councils. 
Woi'kforce  development  boards 


STRANDS 


Scliool-Bnsed  Learning 

• Career  prog ra m.s  0 f s ti  idy 

• Integrated  eurTioulmn. 

V Elementary  Standards ' 

• Middle  school  standards 
. • . High  school  standards 

• Tech  Prep 

• Guidance  and  counseling 

.Work-Based  Learning 
*•  Work  experience 

• Structured  job  training 

• , Worksite  mentoring 

■ • Youth  apprenlieqship  . 

. •,  . Prc-apprcntleeship  . 

• • Apprcnlioeship 

• . . Cooperative  training  *. 

• Certificates  of  mastery  ‘ 

Connecting  Activities 

Continuous  quality  improvement 

• . Quality  in  the  classroom  \ . 

*.  Team  building/problem  solving/ 

' gold  setting  ... 

.•  Training  the  (ramCT^  . . 

. Strategic  planning 

• Evaluating  STW  programs 

• . Integrating  school-based  and  work-  . 

. based  learning 

• Promoting  employer  participation 

• Integrating  the  classroom  with  on -the* 

. job  (raining  . ‘ ' 

■ Promoting  employer  participation 
^ Matching  students  with  employers 

• Jub-sitc  mentors  ... 

• Building  STW  bridges 

• . Networking  employers,, schools,  and 

students 


T/inkIng  youth  activities  and  business 
and  industry 

Facilitating  job  placement 
Student  organi7atlons 
, SCANS  ■ 

Labor  marker  infonnation 
Child  labor  laws 


APPLICATION 

GUIDELINES 


If  you  are  intc rested  in  .submitting  a 
session  idea  for  tlie  conference,  please 
complete  (he  attached  presenter  applica- 
tion form  and  return  by  February  29,  1996, 
to  . 

John  Marshall,  Program  Chair 
Florida  School-to-Work  Conference 
vSchool-to-Work  Joint  Services 
325  West  Gaines  Street,  Room  754 
Tallahassee,  FL  32399-0400 

for  more  information,  contact 
John  Mdrsliall  at 
Phoner  (904)488-7394 
Fax:(904)488-3192 
F-mail;  fl-stwcK® mailer. fsu.edu 

One  presenter  for  each  session  will  be 
given  a complimenfary  regi.slratidn. 
Additional  co-presenters  must  register  for 
• all  conference  proceed! ng.s.  Please  note: 
Yoii  may  be  asked  to  repeat  your 
presentation.  Most  sessions  will  be  set 
up  for  80  people. 


SELECTION 

CRITERIA 


All  applications  will  be  evaluated  on 

• Quality  of  proposed  .session 

• Hands-on  interactive  fortnat,  activities 
for  teams,  sample  materials,  and 
participant  handouts 

• Relevance  of  topic 

• Prc.sentere.xpe.riencc 


ZO'  6 lOO'ON  TT:0T  96‘03  Jew 


9oyd  Ay3S  3(103  nsj 


Ff.ORIDA  STHOOL. TO-WORK  CONt’FRliNCE 
APRIL  21-11.  vm  - ORLANIK),  FLORIDA 

PRESENTER  APPLICATION 


DfRECTIONSj  V 

Cbinpictd  this  applicaiion  and  return  by  Febmary  29  1996, 
decision  by  March  15,  1996, 


Kviuni  to: 

John  Mnrshiill,  ProKnim  Cluiir 
Fhtrlda  SchooI-io-VVoik  Conference 
ScluM)l-to-Woi'k  Joint  Services 
J25  West  Caines  Street,  Room  754 
Tallahassee,  FI,  .MJW-iuim 


committee’s 


Name: 


Title/Orflahization:- ' 

■ BusihcssAddres,s:_:— ^ 

Hoine  Address:  

City:  ■ ■'  "'■  • 


V State: 


Daylimle  Telephone:  . _ 

Fax:  ‘ ~ • • '' 


.SfAte:- 


Zip:  •; 


I lOfhc  Tc  lephone:  _ 


E-mail; 


ADDITIONAL  PRESENTER: 

Name;  . • _• • * ■ . 

■ Titie/Orgahization:. ; 


ADDITIONAL  PRESENTER: 

Name: • • / ‘ V,  " ' • 
Titic/OrHanization:  / . • ... 


.TnLEp^  Write  it  as  y6u  would  like  for 


^ • — ^•■^Aprcconference  workshop  only  (Simtiay,  April  21/ 1996r:  ‘ I . 

, for*n«t  (carousel  sessions^ 

•_  . Cllhic  scbion/explorarioWexchangc  of  ideas  .in  an  intcr^ictive  pUsintitidn).  ' . ^-'  v 


er|c 


_■  Other  (panel  discussion,  IcL-tore,  field  ti  ip;  please  specify);  ■ 


20 'd  TOO' ON  11:01  96 ‘03  >ien 


1> 
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LEARNER  OBJECXIVESj  List  3-4  outcomes^enefits. 


OUTLINE  OF  PRESENTATION: 


PRESENTiERS  CREDENTU^^^ 


LEVEL  OF  EXPERIENCE  FOR  PAR  riCIPANTS: 
— _ AH  . Beginner  - Ej^pericnccd 


PRESENTATION  STRAND:  Check  all  that  apply. 
SchooI'Bnsed  Lenrning  ' ^ 

• Curriculum  skills  and  . ‘ 

career  programs  of  snidy  . ; : * ‘ 

• Integrated  cumculum  . ; . . ‘ ‘ . 

Elementary  standards  . •!) . V.  \ / 


Middle  school  standards 

High  school  standards 

Tech  Prep 


Work’Bnsed  Learning 

Work  experience 


Structured  job  training  , ■ * . ‘ / ^ • 

Cooperative  training  . >’• 

•j;.:. :•  Worksite mentorinc  .*  i.  ' ! 


Youth  apprenticeship 
Prc-apprcnticcsliif)  - 
Apprenriceslilh 
Ceitificntesof  maslery 


, CohnectIngActivities  . A . ^ , 

r Continuous  Quality  Imprpvcinonr  f ‘ ; 

' Job-site  mehtot^  V ' / \ \ !'/ 

Quality  In  the  classroom 


. Temh  btiildlng/problcm.solving>goal  sehirig  . . . 

Training  the  trainers  ■. 


^ . Slruiegic  planning  . 

.Evaluating STW programs  : - ' 


Matching  stddcnis  with  employers  ‘ . 
Promoting  employer  participation 
Integrating  the  classroom  with  pn-lhc-job.  training 
, Bui Idihg  STW  bridges  ..  . 

Networking  employers,  schools,  and  students 


Promoting  cmjjlpycrpard^  ^ 

ji I Student  organizations  . • ~ : ' 


Facilitating  job  placcmeht  ' 
Labor  market, information 
Child  labor  laws  ' 

■SCANS  V-: 


EQUIPMENT  NEEDED: 

-i; .VCR/Monitor 

Easel  ;■ 

• Easel  pad 

• » • . Marking  pens 


Overhead  projector 
Screen  ^ 

High-iriicnsity  screen  for  LCD  panel 
Other.  Please  specify:  . 


If  you  wish  US  tp  provide  AV  or  other  equipment,  requests  MUST  be  recei  ved  with  this  applieadon  by  February  29.  1996.  Otherwise, 
you  will  be  responsible  for  bringing  your  own.  • ‘ ^ 

Conlcrcnec  are  required  to  pay  for  all  travel  and  expenses. . • ^ 


SIGNATURE  OF  PERSON  SUBMITTING  APPLICATION 


DATE 
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Educational  Survey 

The  purpose  of  this  survey  was  to  get  feedback  on  education  and  skills  standards. 


O 

ERIC 


Center  for  Occupational  Research  and  Development 
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This  questionnaire  should  be  completed  by  the  individual  most  familiar  with  the 
Hazardous-Material  Management  Technician  Program  at  your  campus. 

Educational  Institution: 

Respondent’s  Name: 

Title: ■ 

Address:  


City/State/Zip: 

Telephone:  FAX: 

Internet  Address: 


Please  check  the  answer  that  best  describes  your  current  program 

What  type  of  Hazardous-Materials  Management  degree  or  certificate  do  you  offer? 

(mark  all  that  apply) 

□ Certificate 

□ Associate  Degree 

-J  Other {Please  specify) 

If  you  offer  both  certificate  and  degree  programs^  please  duplicate  this  questionnaire  so  that  responses 
can  be  independently  evaluated* 

I.  List  the  luimc(s)  of  your  certificates  or  degrees  related  to  Hazardous-Materials  Management, 


2.  What  is  the  total  enrollment  of  students  in  the  HazMat  certificate  or  degree  program? 


Full  Time  Part  Time 


□ less  than  10 

□ 

less  than  20 

□ 10  - 20 

□ 

21-40 

□ 21-40 

□ 

41  -60 

□ over  40 

□ 

over  60 

INSTRUCTIONS 

The  following  set  of  questions  refers  to  your  HazMat  certificate  or  degree  program  curriculum.  This 
questionnaire  has  been  divided  into  thirteen  sections  based  on  job  functions.  Below  each  job  function  is  a 
list  of  supporting  skills  and  knowledge.  For  each  job  function,  mark  the  box  that  best  describes  tlie  level 
of  understanding  an  individual  would  have  at  the  completion  of  your  program. 

A scale  of  1 - 5 is  being  used.  The  following  definitions  arc  provided  for  clarification. 

1 Knowledge  Basic  awareness  of  the  concept 

3 Ability  to  use  concept  in  a practical  situation 

5 Mastery  A thorough  understanding  and  ability  to  apply  a concept  in  a variety  of 

situations 

Then  check  tlie  infonnation  that  is  part  of  your  curriculum  that  helps  meet  this  Job  function. 


'f*”- 


NATIONAL  VOLUNTARY  SKlLj^TANDARD  ANALYSIS 

Hazardous-Materials  Manc^ment  Technology 


o 

CO 


o 

CO 


NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 

Hazardous-Materials  Management  Technology 


O 

00 


CO 

o 

to 


NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 

Hazardous-Materials  Managemer^t  Technology 


CO 


o 

Cfi) 


NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 

Hazardous-Materials  Management  Technology 


CO 


0.1 

CO 
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NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 

Hazardous-Materials  Management  Technology 


CO 


o 
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'CO 


NATIONAL  VOLUNTARY  SKILLS  STANDARD  ANALYSIS 

Hazardous-Materials  Management  Technology 


CO 


O 
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Hazardous  Material  Maitagement  Technology  Skills  Standard  Project 
Evalttarion  from  Industry  and  Business  Representatives  Questionnaire 


1.  Will  these  standards  be  incorporated  into  job  descriptions  for  Hazardous 
Materials  Management  Technicians  at  your  organization?  If  so  please 
explain. 


2.  Will  these  standards  be  referred  to  or  attached  to  the  Hazardous  Materials 
Manual  at  your  organization?  If  so  please  explain. 


Will  these  standards  be  used  as  a baseline  skill  requirement  for  entry-level 
personnel  working  as  a Hazardous  Materials  Management  Technician?  If  so 
please  explain. 


4.  Will  these  standards  be  used  to  evaluate  existing  personnel  for  performance 
related  to  Hazardous  Materials  Management?  If  so  please  explain. 


5.  Will  these  standards  be  used  in  the  development  of  company  specific 
trairung  programs?  If  so  please  explain. 


O 
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Overview 


The  development  of  an  Occupational  Skills  Standard  for  Hazardous  Materials 
Management  Technology  (HMMT)  was  funded  by  a grant  from  the  U.S.  Department  of 
Education  and  managed  by  the  Center  for  Occupational  Research  and  Development 
(CORD)  in  Waco,  Texas.  During  the  second  phase  of  this  grant,  four  goals  were 
identified.  The  first  goal  was  to  validate  the  skill  standard  by  developing  two  surveys. 
One  survey  targeted  industries  that  employ  HMMT’s.  The  other  survey  focused  on 
community  colleges  with  hazardous  materials  programs.  The  college  survey  was  designed 
to  determine  if  the  curriculum  used  in  these  programs  covered  the  job  functions  listed  in 
the  skill  standard.  The  second  project  goal  was  to  disseminate  the  skill  standard  to  those 
individuals  who  might  find  it  useful,  for  example,  A third  goal  was  to 

evaluate  the  possibility  of  creating  a certification  program  for  students  and  an  accrediting 
process  academic  programs.  The  fourth  goal  was  to  evaluate  the  feasibility  of  creating 
curriculum  material  to  be  used  in  the  HMMT  programs. 


Report  Summary 

The  development  of  an  occupational  skills  standard  for  Hazardous  Materials 
Management  Technology  (HMMT)  was  funded  by  a grant  from  the  U.S.  Department  of 
Education  and  managed  by  the  Center  for  Occupational  Research  and  Development 
(CORD)  in  Waco,  Texas. 

There  were  four  major  goals  completed  during  phase  two  of  this  grant.  The  first 
goal  was  to  validate  the  skill  standard  by  developing  two  surveys:  one  for  industry  and  one 
for  educational  institutions.  The  industry  survey  evaluated  industries  that  employ 
HMMTs.  In  addition,  a survey  was  created  to  determine  if  the  Partnership  for 
Environmental  Technology  Education  (PETE)  schools  are  teaching  the  job  functions  listed 
in  the  Skills  Standard. 

The  second  goal  for  this  project  was  to  disseminate  the  standard  to  those 
individuals  who  find  it  useful.  This  was  done  by  providing  a complimentary  copy  of  the 
standard  to  PETE  colleges  when  they  receive  the  academic  survey  to  complete.  Then,  the 
results  from  phase  one  and  phase  two  were  distributed  at  different  professional 
conferences  and  PETE  regional  meetings.  Industry  was  able  to  obtain  a copy  of  the  skill 
standard  from  CORD. 

A third  goal  of  phase  two  was  to  evaluate  the  possibility  of  creating  a certification 
program  for  students  who  complete  a degree  or  certificate  in  HMMT.  The  certification 
subcommittee,  chaired  by  Rick  Richardson  of  the  National  Environmental  Training 
Association  (NETA),  looked  into  the  possibility  of  accrediting  individual  HazMat 
programs  at  colleges  and  technical  schools.  The  purpose  of  the  accreditation  program  is 


3 


3 


to  recognize  the  educational  providers  as  meeting  standards  and  criteria  established  by  a 


peer  group. 

A fourth  objective  was  to  look  at  the  feasibility  of  creating  curriculum  material  to 
be  used  in  HMMT  programs.  Gayle  Bowles-Haecker  of  CORD  was  working  on 
developing  real-world  scenarios  that  could  be  used  by  the  schools  to  bring  in  a realistic 
approach  to  the  HMMT  curriculum.  The  PETE  organization  is  working  with  IN-TELE- 
COM on  a project  called  “Preserving  the  Legacy”  to  develop  community  college-level 
textbooks  and  training  materials  for  use  in  the  environmental  management  area.  Howard 
Guyer,  an  advisory  committee  member  and  a Western  PETE  member,  chaired  the 
development  of  the  textbooks. 

This  report  documents  the  progress  of  the  goals  originally  identified  for  this  grant. 
The  goals  are  Listed  in  bold  with  supporting  documentation  following. 

Coal  1:  Validation  of  the  Skills  Standard  by  developing  an  industry- based  and 
educational  survey 

To  validate  and  refine  the  content  of  the  HMMT  standard,  two  surveys  were 
developed  and  distributed;  one  survey  was  mailed  to  industry  and  one  to  educational 
institutions.  The  industry  survey  was  developed  by  Robert  Bear,  P.E.,  Chair  of  the 
HMMT  skill  standard  advisory  committee.  Bear  used  the  13  job  functions  listed  in  the 
standard  and  surveyed  the  industrial  population  who  employed  HMMTs  to  evaluate  the 
importance  and  frequency  of  each  job  function  outlined  in  the  standard,  according  to  the 
needs  of  HMMT  technicians  working  in  industry. 
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The  industry  survey  was  mailed  out  by  NETA  who  sent  out  approximately  5,000 
industrial  surveys  to  environmental  managers  listed  in  a Litton  database.  Five  hundred  of 
these  surveys  went  to  members  of  the  National  Association  of  Environmental 
Professionals  (NAEP).  A total  of  373  completed  surveys  were  received  by  the  April  30, 
1995  deadline.  Gayle  Bowles-Haecker  conducted  the  analysis  on  this  data  and  subsequent 
conclusions  were  presented  at  the  final  meeting  of  this  grant  held  in  Orlando,  Florida,  in 
January  1996. 

The  academic  survey  was  chaired  by  Jean  Drevdahl.  The  main  objective  of  the 
survey  was  to  determine  if  schools  with  HMMT  programs  cover  the  13  job  functions  as 
described  in  the  skill  standard  as  part  of  their  curriculum.  The  survey,  which  listed  job 
functions  and  supporting  job  tasks  and  knowledge  areas,  asked  that  respondents  rate  these 
items  on  a Likert  scale  with  a one  (1)  indicating  the  student  would  have  a basic  knowledge 
of  this  task  to  a five  (5)  representing  the  student  had  mastered  this  particular  skill  when 
they  completed  their  program.  Two  hundred-forty  surveys  were  mailed  to  PETE  schools 
that  had  any  components  of  a HMMT  program.  Only  fourteen  schools  responded. 
Therefore,  the  focus  was  narrowed  to  the  seventy-eight  PETE  schools  with  HMMT 
programs.  Those  surveys  were  mailed  out  the  last  week  in  August  with  a due  date  of 
September  30,  1995. 

Each  PETE  school  that  did  not  return  the  survey  was  called  to  try  to  increase  the 
rate  of  return.  During  the  phone  calls,  it  was  determined  if  the  school  received  the  survey. 
If  the  person  working  with  the  program  had  not  received  one,  a new  one  was  mailed. 
Twelve  of  the  schools  contacted  requested  another  copy  of  the  survey  and  they  were 
mailed  out  with  a November  15,  1995  due  date.  Messages  reminding  the  contact  to 


complete  the  survey  were  left  on  voice  mail.  If  they  needed  another  copy  of  the  survey, 
they  were  asked  to  contact  Jean  Drevdahl.  After  calling  the  schools,  Drevdahl  provided 
data  input  and  analysis,  which  took  more  time  than  identified  in  the  proposed  time  line. 

In  the  educational  survey,  the  following  hypotheses  were  developed  and  tested: 
Hoi:  There  is  a common  program  title  for  the  hazmat  related  programs  at  PETE 

colleges. 

Ho2:  There  is  no  significant  difference  in  the  student  make  up  (full-time  vs  part-time)  of 

the  three  types  of  educational  programs:  certificate  and  degree,  degree  only,  and 
certificate  only. 

Ho3:  PETE  schools  teach  all  the  job  functions  in  the  HMMT  skill  standard  to  at  least  an 

average  level  of  understanding,  based  on  receiving  a rating  of  three  on  a one  to 
five  Likert  scale. 

Ho4:  There  is  no  significant  difference  in  the  reported  level  of  understanding  for  the 

graduates  of  each  type  of  educational  program:  certificate  and  degree,  degree  only, 
and  certificate  only. 

Analyzing  the  results  from  Hoi  indicated  the  most  common  certificate  or  degree 
title  was  related  to  environmental  technology. 

The  results  from  Ho2  indicate  there  appears  to  be  a difference  in  the  student  make 
up  with  respect  to  the  number  of  full-time  and  part-time  students  in  degree  or  certificate 
programs.  In  colleges  that  offered  a degree  program,  it  appears  there  are  more  full-time 
than  part-time  students  enrolled  in  the  program.  Responses  showed  It  appears  a 
certificate  program  is  geared  toward  those  individuals  who  are  not  full-time  students,  but 
working  to  complete  their  certificate  on  a part-time  basis. 


Results  of  data  from  Ho3  indicate  that  all  13  job  functions  were  taught  above  the 
hypothesized  level  of  three  on  a one  to  five  Likert  scale.  A level  of  three  corresponded  to 
the  students  having  practical  knowledge  of  all  components  of  the  skill  standard. 

Data  analysis  on  Ho4  indicated  that  overall,  there  is  no  difference  in  the  level  of 
understanding  that  a graduate  of  a PETE  hazmat  program  would  have  at  the  completion 
of  his/her  program  regardless  of  the  type  of  program  he/she  attended  (certificate  and 
degree,  degree  only,  or  certificate  only).  A Chi  Square  statistic  was  used  to  determine  if 
the  three  groups  had  the  same  level  of  understanding.  When  the  Chi  Square  indicated  a 
difference  in  the  programs,  a Kruskal- Wallis  ANOVA  was  calculated.  Based  on  the  Chi 
Square,  job  function  five  of  the  skill  standard  was  rejected  at  an  alpha  level  of  .05.  When 
the  Kruskal- Wallis  was  run,  it  was  concluded  there  were  differences  in  the  expected  level 
of  understanding  upon  graduation  from  the  three  programs  with  respect  to  this  one  job 
function.  The  difference  in  the  programs  occurred  between  the  combined  certificate  and 
degree  programs  with  the  degree-only  programs. 

It  appears  that  with  the  exception  of  job  function  five,  there  is  no  significant 
difference  in  the  level  of  understanding  about  all  job  functions  in  the  skill  standard  for  any 
of  the  three  types  of  educational  programs  at  PETE  schools.  This  would  indicate  that  the 
core  components  of  a hazmat  program  are  covered  in  a certificate  program.  The 
additional  courses  are  required  for  an  associate  degree  appear  to  be  unrelated  to  the 
competencies  identified  on  the  skill  standard. 

It  appear  the  graduates  of  PETE  hazardous  materials  programs  are  well  prepared 
to  accomplish  the  items  identified  in  the  skill  standard. 


Goal  2:  Disseminate  the  draft  standards  to  the  educational  community  and  to 
professionals  in  the  field  of  Hazardous  Materials  Management 

Jim  Johnson  and  Robert  Bear,  P.E.,  wrote  an  article  about  the  Skills  Standard  that 
appeared  in  the  Journal  of  the  National  Environmental  Health  Association.  This  provided 
an  excellent  opportunity  to  .distribute  information  about  the  new  Skills  Standard  to 
individuals  who  are  involved  in  the  Hazardous  Materials  and  Environmental  professionals. 

Three  HMMT  skill  standards  dissemination  meetings  were  held  at  the  following 
locations:  Waco,  Texas,  October  3-4,  1994;  Gainesville,  Florida,  April  27-28,  1995;  and 
Washington,  D.C.,  June  14,  1995.  Advisory  committee  members  were  able  to  obtain  a 
copy  of  a presentation  developed  by  Gayle  Bowles-Haecker  that  covered  the  progress  of 
the  HMMT  skill  standard  grant  to  date  and  presented  the  results  at  seminars  and 
conferences  they  were  attending.  This  was  a very  effective  way  to  increase  participation 
of  committee  members,  distribute  information,  and  minimize  financial  impact  on  the  grant. 
The  location  of  the  presentations  given  by  the  committee  members  included  the  following: 


1995 

Location 

Organization 

Jan  20-21 

Raleigh,  NC 

SE  PETE 

Jan  26-27 

Charleston,  SC 

EPA  Seminars 

Mar  3-4 

Washington,  DC 

Critical  Issues 

Mar  20-21 

Cedar  Rapids,  lA 

NC  PETE 

Apr  3-5 

Austin,  TX 

P2  Roundtable 

May  4-5 

Portland,  OR 

NW  PETE 

May  22-23 

Berkley,  WV 

DoE/IUOE 

Jun  19 

Cedar  Rapids,  LA 

Fellows  Meeting 

Jul  14 

Orlando,  FL 

Southern  Regional  Education  Board 

To  increase  the  distribution  of  the  skill  standard,  2007  documents  were  mailed  to 
companies,  departments  of  education,  individuals,  trade  and  professional  organizations, 
publications,  and  two-  and  four-year  colleges.  The  distribution  was  tracked  to  correlate 
with  the  PETE  regions.  The  results  showed  Northwest  PETE  received  485  copies  of  the 
standard.  North  Central  PETE  received  282  copies.  Northeast  PETE  received  325  copies. 
Western  PETE  received  59  copies.  Central  PETE  received  377  copies,  and  Southeast 
PETE  received  152  copies. 

Thirty-eight  percent  of  the  total  Skills  Standards  were  mailed  out  to  2-year 
colleges,  26  percent  went  to  companies,  13percent  went  to  Departments  of  Education,  12 
percent  went  to  an  undefined  group,  and  1 1 percent  went  to  trade  and  professional 
organizations,  four-year  colleges,  and  individuals. 
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Goal  3:  Determine  requirements  for  certification  of  Hazardous  Materials 
technicians  necessary  to  be  employable  in  their  field 

A task  force  was  assembled  with  the  goal  of  determining  the  requirements  for 
individual  certification  and  educational  program  accreditation.  Rich  Richardson  of 
National  Environmental  Training  Association  (NETA);  Reggie  Moore  of  the  National 
Environmental  Health  Association  (NEHA);  Susan  Drew  Thomas  of  the  National 
Association  of  Environmental  Professionals  (NEPA);  and  Doug  Fell  of  Kirkwood 
Community  College  representing  PETE,  established  a plan  and  time  line  to  complete  this 
goal. 

The  certification  group  met  on  July  28,  1995  in  Reno,  Nevada,  to  develop  criteria 
for  individual  certification  of  HMMTs  and  accreditation  of  academic  training  programs. 

The  group  defined  certification  as  the  recognition  of  demonstrated  competency  of  an 
HMM  technician.  Accreditation  was  defined  as  the  recognition  of  a program  that  meets 
standards  and  criteria  established  by  a peer  group.  Additionally,  some  of  the  key  elements 
of  a successful  certification  program  as  defined  by  this  group  included: 

1.  Customer  buy-in  (employers,  trades,  and  professional  organizations), 

2.  Certification  must  be  voluntary, 

3.  Certification  will  include  an  ongoing  evaluation  and  assessment  of  the  program  elements, 

4.  Certification  program  will  be  validated  by  peer  review, 

5.  Certification  must  be  composed  of  a written  and  practical  component,  and 

6.  Programs  must  be  exportable  and  duplicated  with  appropriate  modifications, 
for  use  elsewhere. 


10 


At  this  meeting  a tentative  model  was  discussed  for  the  certification  and 
accreditation  programs. 

Goal  4:  Develop  a curriculum  framework  and  guide  that  integrates  and  includes  the 
standards  as  well  as  necessary  academics  for  materials  in  the  sciences  supporting 
Hazardous  Materials  Management  Programs 

Jim  Johnson  and  Gayle  Bowles-Haecker,  CORD;  Steve  Fenton,  Scott  Community 
College;  and  Doug  Feil  of  Kirkwood  Community  College  worked  to  develop  definitions, 
competencies,  and  curriculum  guidelines  for  the  HMMT  skill  standard.  During  the  July 
29, 1995  meeting  the  outcomes  were  reviewed.  They  included  clarifying  the  level  of 
competency  expected  of  the  HMMT  upon  completing  a training  program.  The  second 
outcome  was  to  develop  a potential  career  path  beginning  in  middle  school  and  continuing 
through  high  school  and  junior  college.  The  third  outcome  was  to  define  a training 
curriculum  for  individuals  who  are  unemployed  by  using  the  Tech  Prep  Bridge  program 
available  at  many  community  colleges.  The  final  outcome  was  to  develop  an 
understanding  of  the  connection  between  compliance-based  training  and  the  standard. 
Bowles-Haecker  worked  with  this  group  to  ensure  the  outcomes  were  completed  by  the 
January  1996  meeting. 

Conclusions 

The  industrial  survey  and  academic  surveys  were  completed  and  results  were 
tabulated.  The  certification  and  accreditation  components  are  not  complete.  They  were 
not  ready  final  recommendation  at  the  January  1996  meeting.  During  phase  two. 


scenarios  were  developed.  Some  curriculum  materials  to  be  used  in  HMMT  programs 


have  been  developed,  as  well. 
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Questionnaire  (12/95) 

This  questionnaire  was  completed  by  calling  business/industry  representatives  who 
received  a complimentary  copy  of  the  skills  standard  document.  The  outcomes  provided 
the  advisory  committee  members  with  information  about  the  credentials  for  which 
potential  employees  were  looking. 


Center  for  Occupational  Research  and  Development 


1.  Will  these  standards  be  incorporated  into  job  descriptions  for  Hazardous 
Materials  Management  Technicians  at  your  organization?  If  so  please 
explain. 


2.  Will  these  standards  be  referred  to  or  attached  to  the  Hazardous  Materials 
Manual  at  your  organization?  If  so  please  explain. 


3.  Will  these  standards  be  used  as  a baseline  skill  requirement  for  entry-level 
personnel  working  as  a Hazardous  Materials  Management  Technician?  If  so 
please  explain. 


4.  Will  these  standards  be  used  to  evaluate  existing  personnel  for  performance 
related  to  Hazardous  Materials  Management?  If  so  please  explain. 


5.  Will  these  standards  be  used  in  the  development  of  company  specific 
training  programs?  If  so  please  explain. 


6.  If  you  knew  that  these  standards  were  incorporated  into  an  Associate  Degree 
curriculum  at  a local  community  or  technical  college,  would  you  give  priority 
to  the  graduates  applying  for  Hazardous  Materials  Management 
Technicians? 


7.  What  type  of  evidence  (credential)  would  you  consider  most  important  to 
verify  that  a potential  employee  possessed  the  skills  described  in  the 
standard?  Please  explain  your  response. 

□ Certificate  of  Competency  (verifying  that  a person  possessed  the  skills) 
given  by  a testing  agency 

□ Associate  Degree  in  Hazardous  Materials  Management  from  any 
community  college 

□ Associate  Degree  in  Hazardous  Materials  Management  from  a 
community  college  that  has  been  accredited  by  a peer  review  process. 

□ Resume  only 

□ Certification  (given  by  a professional  organization  with  participation 
voluntary) 

□ State  License 


CORD  and  the  Department  of  Education  appreciates  your  time  spent  completing 
this  questionnaire.  To  account  for  the  donation  of  time  spent  on  the  Hazardous 
Material  Management  Technology  Skills  Standard  Project,  please  tell  us  how 
much  time  you  needed  to  complete  this  questionnaire. 

Hours /Minutes ■ - ■ 

Date: 

Signature: 

Company: 


^3^ 


r 


CORD/3321 
gh.iecker/ 12-5-95 
p:common/hnzm<<t/indquesit.  due 

Hazardous  Material  Management  Technology  Skills  Standard  Project 
Evaluation  from  Industry  and  Business  Representatives  Questionnaire 

13  responses  from  industry  members. 

1.  Will  these  standards  be  incorporated  into  job  descriptions  for  Hazardous 
Materials  Management  Technicians  at  your  organization?  If  so  please 
explain. 

10  indicated  yes.  Most  indicated  that  the  skills  standard  or  elements  of  it  would  be 
incorporated  into  the  development  of  new  job  descriptions.  A couple  responses 
indicated  a lack  of  an  official  HMMT  position  ",  within  their  company. 

2.  Will  these  standards  be  referred  to  or  attached  to  the  Hazardous  Materials 
Manual  at  your  organization?  If  so  please  explain. 

5 indicated  qualified  yes  to  this  question.  Some  indicated  the  lack  of  a "manual" , but 
most  indicated  the  Standard  would  be  implemented  through  job  descriptions  or  as  a 
reference  document  for  human  resources. 

3.  Will  these  standards  be  used  as  a baseline  skill  requirement  for  entry-level 
personnel  working  as  a Hazardous  Materials  Management  Technician?  If  so 
please  explain. 

Most  indicated  yes,  as  a baseline  for  neiv  hires  or  entry  level  employees.  A couple 
indicated  using  the  Standard  to  shape  retraining  programs  for  employees. 

4.  Will  these  standards  be  used  to  evaluate  existing  personnel  for  performance 
related  to  Hazardous  Materials  Management?  If  so  please  explain. 

Afezv  indicated  a definite  yes  to  this  question.  Several  indicated  that  it  would  be 
used  to  evaluate  training  needs  or  programs.  Some  indicated  that  it  would  take  some 
time  before  this  type  of  evaluation  could  be  implemented. 

5.  Will  these  standards  be  used  in  the  development  of  company  specific 
training  programs?  If  so  please  explain. 

Except  for  one  respondent,  all  said  that  the  standard,  or  parts  of  it,  is  being  used  to 
guide  training  and  employee  development  programs.  The  individual  that  answered 
no  , indicated  that  regulations  drive  training  program  requirements. 


O 

ERIC 
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CORD/5."21 
ghneckyr/ 12-5-95. 
p:Common/hazmat/indquei't. 

A isurnmary  of  questiv>nnaires  ^nt  U>  HiVlMT  SS  Int«r«st  Croup-Companie;> 

6.  If  you  knew  that  these  standards  were  incorporated  into  an  Associate  Degree 
curriculum  at  a local  community  or  technical  college,  would  you  give 
priority  to  the  graduates  applying  for  Hazardous  Materials  Management 
Technicians? 

All  respondents  indicated  that  this  u’oidd  proznde  an  applicant  a definite  advantage 
over  others. 

7.  What  type  of  evidence  (credential)  would  you  consider  most  important  to 
verify  that  a potential  employee  possessed  the  skills  described  in  the 
standard?  Please  explain  your  response. 

□ Certificate  of  Competency  (verifying  that  a person  possessed  the 

skills)  given  by  a testing  agency  7 responses 

□ Associate  Degree  in  Hazardous  Materials  Management  from  any 

commimity  college  0 responses 

□ Associate  Degree  in  Hazardous  Materials  Management  from  a 
community  college  that  has  been  accredited  by  a peer  review  process. 

9 responses 

Q Resume  only  0 responses 

□ Certification  (given  by  a professional  organization  with  participation 

voluntary)  5 responses 

Q State  License  2 response 

Several  respondents  checked  more  than  one  of  these,  as  well  as  “qualified"  their 
answers.  Some  of  the  comments  include: 

Certification  or  graduation  do  not  guarantee  competence. 

Credential  required  zvould  depend  on  the  responsibility  level  of  the  job  involved. 
Certificate  of  Competency  is  the  quickest  zvay  to  verify  skills. 

Personnel  desires  education+experience+certification. 

Acceptable  evidence  of  skill  level/qualif  cation  zvould  be  contingent  upon  are 
understanding  of  the  aedentialling  process  and  requirements. 

A state  license  is  very  necessary.  We  are  being  fought  by  civil  engineers  and  the 
preconcewed  thought  about  dollars.  You  have  to  haz’e  a license  to  cut  hair,  but 
you  can  handle  hazardous  materials  ivithout  one. 

It  might  be  better  to  have  a broader  scope  such  as  environmental  technology. 


Level  of  Profession  Chart  (1/96) 

This  chart  was  created  and  reviewed  at  the  last  advisory  committee  meeting.  The  purpose 
of  the  meeting  was  to  have  committee  members  discuss  how  to  better  define  the 
knowledge  needed  to  perform  at  the  master,  associate,  or  compliance  level. 


Center  for  Occupational  Research  and  Development 


0> 

u 


a 

■B 

O 

O 


T3 

O 

u 

O 

> 

o 

o 

2 


3 

3 

d 

3 

T3 

T3 

3 

3 

3 

U 

U 

3 

> 

0 

3 

> 

0 

3 

3 

'W 

0 

2 

0 

2 

3 

>> 

(- 

3 

CQ 

|1 


2 

CO  .t3 

C g 

o .5 

O 


^d- 

o 

CQ 
. CQ 

:0 

:,P' 

>d  J 


CO 

C 

o 

vs 

'a 


.2 

'u 

<u 


„ 0)  'O 
cd  =>  C C 

6 ea  ^ c 

u.  ^ 


« 'co  t 

CL|  d 3 


2 


3 

c 

5 

^ o. 

c 0) 

00-“  j 

■«  6 ^ 
c:  o ^ 


to 

c 

*w 

3 


T3 

C 

o « ®* 

O cd  o Q 


O 


* J2 

« o t 

2-35 

05  ■§  « 


O „ - 

■«  T 3 - 
a.?  o 

2 c c 

goo 

2*  ® ® 

3 <4^  <4^ 


•»i»* 

o 

O 


3 


o 
c 

cd  0 
^ ;£ 
^ 2 >. 
P CO  s 

Pi 

J I ” 

O cd  ^ 


s 

"5 

XJi. 


"3 


CO 

C 

o 


^2  ^ 3 

« S C 

« £ « 2 .2  .2 

1‘sl  = 

S ^ 

a-o 


cs 

*»<» 

! 

Q.> 

^ S C 2 5)  '«  C 

Q cd  od  2 o«  3 *iM 


tU) 


'c.S^ 


2 

c 

5 

^ O. 

<*  OJ 

ftO  -“ 

■«  6 I 

Co" 

J2 

1 I « 

ft:  -S 


CO  Q 
CO  c 
^ o 

o .2 


3 

C!  - 
Q 

*w 

a 


3 

f2  ^ 3 CO 
3 C Cd  <u 

*3  *r  3 


« 3 

<u 


® 

a a g-o 

^ .S  -§  & ' 


o c 

a-S 


2 

S 


’S..? 


U 

0 
c 

3 

_2  o 

^ *j  >% 

1 s 5 

Pi 

I s « 


:•.•W 

CQ 

« 


CO 

g ^ 

.2  c 

Cd 

^ CO 

3 3 

^ 3 
2 g 

*£  .S 

<U  CO 

PUi  .3 


o 

s 

s 

s 

3 


3 

.2 

*c 

a 

o 

3 

2 cj 
£ 

p.  J2 

« 

C!  JZ 

CJ 


tiJ) 

.2 
*co 
3 

«* 
m 

T3 

^ f 3 

a.„ 

o c 

-*«*  »M 

Q a 

g-«  s 


T3 
C 
3 

3 CO 
Cd  3 


Q 

3 


o 


^ o 
M c 
uX  X 

CJ  « 


T3 

3 

CO 

3 

^ CO 

tn 

§ «-  .§ 
•-i  o o ;s 

cj  c ,_  ^ ^ 

^ *r  CO  03  Q 

■M  ca  <u  ^ 

" ^ « C8 

^ ^ a-a 

o "Z  2 2 S) 

^3^03 
^ O 3 O 


•n 

d 

3 

- 5 

« X 

Sj-o 
«•! 
® s 

3 « 

0 * 

1 - 

i;  « 

3 cB 

N > 

3 > 

■d  3 

3 3 
o 

3 -tS 

■3  s 

C8  N 
> 3 
U «d 


bx) 

c 

■5 

O 3 
(O  3 

c 2 

o ^ 
3 

JS  c 

3 3 

O >“ 
^ ,<D 
3 

O 3 

^ -a 

.2  c 

2 c« 

C 3 

^ £ 
2 ^ 
6 3 

g ^ 

^ .2 

/3  >< 

Pi  3 


2 

o 


CO 
3 

£: 

3 

cj  — 

-J  3 
U 3 
3 ^ 

3 

- 3 
CO  3 


a 

CO  Cd 


3 

2 


3 

3 


c 
c 

O.'O  *S 
3 c ^ 
a M ^ 
• ^ 
CO  3 
-4-»  C 
£ 3 « 

a^a  2 

u ^ 

CO* 

.1 

•§  2 - 
3 CO  'O 
^ Q. 

3 S ^ 

Ph  bo  CL 


c 

.2  CO* 
u 

2 

^ T3  3 

3 c a 

m 2 

3 <u 

-^2  s 

.2  *S 

JC 

.2  s 

CO  ^ 
c^  /ax 
« 2 
3 

c X 

3 a. 

. o 

I ^ 

3 Q, 

3 


O 

O j2 

"‘I 

5-S 

3 'O 
'S  3 

3 3 

Jd  s 

« 2- 
Cj  CO 


3 

.T2 

5 


r2  ^ 

O T3 


3 2 
3 ^ 

X a 

2 ^ 

bo  >.  . 

,s  |s 

3 ® 3 
3^3 
*= 

X 5 
3 d 

03  3 

z T3 


3 

3 

3 

Id 

c 

3 

'q. 

2 Z 

Cd  *5 

3 g 

t3 

>% 
s « 

1^ 

3 3 

£>o 

S ■ 

3 
u 
o 

3 


3 
3 

>> 
O JD 


bo 

g 

X 

3 

a 

2 

o 

3 


C?5 

CO 

CO 


00 

CO 

CO 


Page  1 of  25 


<D 

• d 

•d 

"a 

:S 

o 

Q 


to 

c ^ 

g.S  ^ 

£ I-?- 

«2  S « c 

0?  ^ j3  o 
^.2  2 « 
c e 

^ CO  52  «2 

^ C J3  c 

c CJ 


c 

^ o 

A 

O CO 

s ! 

^ <1 
w c 

2*  CO 
S N 
« 

^ J3 


C 

j.  S ^ 

Q.'O 
o C ^ 
fc-  CO  ^ 
O.  Ka  ^ 

^ cC 
C . 
^;r:  c 
T3  R 

J s 

X o 


T3 

o; 

a; 

> 

o 

CJ 

o 


d 
o 
• ^ 
CO 
CO 

e<5> 

C4-4 

o 

u 

PU 

Cm 

O 

<i> 

> 

o> 

iJi 


s 

d 

.•:o 

i CO 


to 

sic 

C cO  X 

iV  ^ ^ 

!n  ^ c: 

«2  S 2 

aj  " j3 

«ij.2  2 2 

c £ 1 
^ CO  2 ^ 
^ C X c 

C CJ  X 


c 

o 


cr 

o 

V3  ^ 

<i)  O fc- 

C -•J  CO 

= r =1 

Q bo  o 

•X*  ^ 3 

cr  o i 

0;  Cj  CO 

Q — 


C 

o 


2| 
S I 

<i)  ?2 


cr 

o 

X ^ 

® S 

s §• 

^ Q. 
SS  bo 
•"-  C 
^ X 

V3  T3 

Urn 

52  CO 
§ ^ 
c2  £ 


O 

c 

® > 
cj  ? 

^ C 

^ S 

S ^ 

2 

X o 


JO 

CO 


cr 

C3 


CO  2 

.2  e 

E 


(V 

X 

OJ  ,0> 

P £ 


CJ 

=fl 

c;  SJ  bp 
•3  a c 

i*'  '**  il  X 

>-  -o  b 'O 

I®  Q C 
C CO 
O X 


Q 

O 


c: 

Q 

S'  o 

£ >^  C8 

^ N 

"Q  ^ C3 

2:  -S  jc  5 

o .2  X 
^ S'--  S 

c 2 s S 

? Q.  g ^ 
2*x  c 

CO  O •AM 


c: 


CJ 

CJ 

'V* 

c: 

o 

CJ 


(v 


c 

o 


2'^x 

S'? 

2? « 

c 

_ £ 

J S c S'  « £ 

CO  (b,  *d  ^ X o 


c a 

.2  bo 

<2  tS.S 

C S-Hi; 


§ o C Js  'O 

? 50  o 2 

*«•  V.  bo 


c£ 

A CO 

« 'o 

Ss  M CO 
3 C ® 

-w  O S 
« CJ  3 

§.2'? 
^ s g 

^ o u 

X c a 

CJ  O 
£?  c 

(U  CO 


«2 

A CO 

o 

cu  C 

CO  -tJ 

3 C 


CO 
0) 
V- 

3 

■s'? 

s § 


o 

CJ 


"bJ 
c; 

0 

5$  o u 

X c a 

1 £>■? 

<U  CO 


s 

CO 

; d 


bo 

1 
d3  NM 

O.  2 

o X 

a CO 
^ .2 
^ S 

cx> 


C 
o 

T3 

cu 

CO 
CO 

CO  03 

£ bo  oj 

3 CJ 

1^2 
O §«£ 
Vm  C OJ 
£ 


CO 

*C 

<u 

■4pJ 

CO 

E 


c 

o 

X * 

® C T-1 
CJ  fa  • ^ 
•-  t CO  C 

£ «2  S « 
OJ  c - 
X .3 


CO 

|.i  s 

^ CO  ."fa  -fa  o 

5*  N to  3 

3 2 O O tj 

X -u  CO  « 


^ fa 


am  ^ 

c c 
“55  ^ 

2 O 

Q X ^ 

^M  o 

S a« 
Q.  g-  c 

'*a  ^ O 

CJ  Q.  O 

•h  «"§ 
Q ■£  « 


CO 

*C 

2i 

CO 

E 


CO  S 
3 X 

o 2 

^ 00 

N 'O 

c 

X 03 


CO 

C*H  — 

CO 
CO 


o 


S 2 

<j  <U 
CJ 

.2  X 

So 
CO 

O Urn 

c a 
£>■? 


a (u  00 


c 

o. 

J: 
§ 
IB 
IJ: 


00 

■>J 

« 


CD 

o 

Q 


IZ 

W 


2 

s 

II 


••u.- 

ct 

ra 

: -d  . 

5 

CO; 

• -od. :' 


-XiJ-:  • 

m .: 


•a 

§ 

QO 

*00 
• M 

u 

0> 

CO 

B 

CO 

3 

O 

*« 

S CO 

-I 

j;  5 

a CO 
m 3 

t’S 

■s  S 

C N 
3 3 
(C  X 


c 

*5 

X 


bo 

c 


O AQ 

o C 
CO 

.2  'rt 
03  -2 


3 

E 

3 

X 

0 

CJ 

CJ 

u> 

C 

<D 

4) 

a 

»M 

0 

»M 

X 

<u 

a 

c 

0 

3 

CJ 

c 

0 

E 

3 

3 

X 

CJ 

£ 

^M 

3 

.0 

CO 

C4m« 

D 

c 

<v 

CO 

‘C 

a 

o 

Urn 

a 

a 

CO 

T3 

C C 
o o 
a 'z 
S « 


la 

« c 

^ T3 

a fa 

S*  N 

TO  CO 


•3 

C CJ 

bo  ‘3 
o E 

CJ  S 
^ X 

X u 


CO 

"c  S 

bo  3 

•S  « 

^ X 
C T3 
CO  C 

X .3 

^ CO 

S 15 

a .3 

O Cm 

X £ 

"*^  CO 

C 3 

•A-  O 

^ TJ 

2 ^ 
C CO 

§ s 

“£ 

03  ^ 

a ° 


o 2 S 

£ ^ « 
•-  S « 
Q S 5 


CO 

'o 

Urn 

M 

c 

o 

CJ 

CJ 

e 

o 

C 

o 

bo 

Urn 

«£ 

CO 

CO 

M 

C 

0) 

£ 

a2 

a 

C CO 

.5  <i) 

T3  3 
C T3 
CO  0) 

^2 

^ a 

S'? 
2 s 


■ o 

00 


er|c 


Page  2 of 


OD 


CM 

CO 


Page  3 of  25 


er|c 


0> 

o 


a 

s 

o 

O 


cn 

a; 

c 

E 


c 

a; 

T3 


C 

^ CO 


^T3 

C 


<='£•- 

£?  S 


o 5 ;c 
<1^  .2  "S 
- Q.  ^ JQ 

^ CO  CO  CO  _ 

CO  q;  o ^ 

c £;  c:  <« 


cu  o 

CO  a;  2 o o 

a;  3 w -i- 

ka  -4-d  O'  CO 


'tz  ri  p— 

3 CO 


a 


(V 

CO 

C 

o 

^ 5 

O.  «-*  3 
0.0*, 

CO  i C 
>v  C ^ « 

cC  O c O 

rj  .Sr  Q- 

33  ro  d o. 

T3  0<  O'  3 
Ni^  CO  V CO 


* c 

. a; 


C 

a; 

T3 


(V 

CO 

S 2 

CO  Suo 

V c 

5.-0  CO 

o S ^ 

o o 

C o .2 

OJ  o 
Ouo  CO  3 


a..-. 


Oj  C 3 

SCO  ^ 

<D 

V O. 


c 

o 

•f“* 

CO 

CO 

Cm 

o 

u 

Oh 


0) 

> 

o 

ij 


: C5 

•G 

••••o 

CO 


a; 

CO 

C 

o 

S'  SlO 

V C 

" I e 

S a3  S Jd  .2  2 

is  ^ tXO  £ 


c 

CO 

c 

O 


<v 


V E 

e S 

O)  ^ 


o.  C 

Ec2 

S.S 


S 

o 


c 

C5  « 
CO  C 

o o 

E V 
•J; 

g 

c 

a«  £ 


V 

CO 

C 

o 

O. 

CO  Sifl 
<u  c 

§1 

G C 3 .fcj 

o .2  2 

OUD  « _.  £ 

O £ G o 

SCO  c <2 

<D  O C 
o>  o .3 


C 
a; 

E 

a- 


Q,  ^ CO 

3 .2  « .2 

S’ a.2  .2  o 
O J-  O.  > J-  c 
^ 'o  3 T3  o.  c 
C fc-  CO  CO  o o 

C O c C O.  S 

t««i  Ci>  CO  O 3 o. 


•5  c 


V 

CO 

C 

o 

a 

CO 

a; 

u 


^ OJ 

^ c 

^ o 

C “■ 


>» 
o 

3 3 

Sd  « 

g I I 
S S a 


V 


CO 

O'  'S  ^ 

-s.-  s « 

3 O *,  G 
g*  .4J  C 3 
•M  G ^ 3 

2 S £ •- 

•S  — -a  a 

3 ^ 3 a 

§ Q.  O’  3 
CO  <U  CO 


C 

CO 

& 


<u 

CO 

C 

o 

a 

CO 

<u 

u 

u 

C £ 

3 5 

fe  a 


5 E ® 


<U 


u 

:iS 

OQ 

ca 

■;:s 


o 

*■•» 

t3 

"tj 

C 

o 

t 


Q V 


V 

CO 

c 

o 

o. 

CO 

<o 

u 

>* 

o 

Sd*. 

fe  E 

3 
O) 


'*a4 

3 

•S  Go 

3 

^.s 

3 

O' 

3 

T3 

C 

3 

•imi 

C 

3 

CO 

3 

S i: 

3 O 

.4.J 

3 

tn  C 

3 -2 

c 

3 

o 

CO 

3 

3 

JD  O 
k.  ■*.* 

O O 

E 

3 

s 

‘3^ 

^ 3 
^ Jo 

♦ 


•S^‘S- a 

3 3:  3 a. 
§ a O'  3 

^ CO  O)  CO 


(U 

CO 

C 

0 
o. 

CO 

<u 

k. 

1 

CJ 

3 C 

& £ 

^ a 

e £ 

a;  Q. 


T3 

U 

CO 

T3 

C 

5 

CO:. 

JS 

•M 

w 


*0 

fl 

CQ 

00 

3 

‘h 

CQ 

E 


CO 

3 

c3 


3 5 
X g 
§ E 

I 2 

CQ  «2 

I ^ 

" £ 

0 o 
O ^ 
bA  CQ 

&4 

O 

E 


& 
Q> 
b 

alf 

. « 
CO  O 

•«  i S 

§'§'0 

« N o 

2 ^ 

Qh  JO  CQ 


CQ 

pC 

o 


o 

c 

(U 

bo 

u 

(U 

E 

O) 

C 

3 

C 

o 

u 

O) 

pQ 

E 

O) 

E 

E 

3 

3 

E 

3 G 

CO  « 
3 

^ 3 

E « 

3 

2 a 

c£  « 
Ph 


C 

3 

£ 

•S’ 

o S 

Z £ 

o 

GZ 

O 

y.  ^ 

52  ^ 

Q.  3 

CO  3 
3 73 

2 > 

O'  ^ 

T3  ^ 
3 ® 
*,  CO 

3 .2 

*£  'q. 

£ ^ 

3 « 

CO 

C 

3 


3 

3 

c 

0 

a 

CO 

3 

u 

1 

>» 

o 

C 

3 

bo 

3 

E 

3 

c 

3 

.4^ 

c 

3 

E 

3 

*0. 

S 

T3 

c 

3 

S'  £ 

O G 

£ a 

« e 

Q a 


CO 


<0(^ 

CO 


Page  4 of 


::a> 

O 

c« 

■ p»»- 

3. 

-E 

. o 

Q 


c 


ca  <u 
cn 

b 

3 
O 
u 


cn 

CO  ^ 

ca 

^ <1^  rX 

^ bo  fli 

c S 

'5 


H G 


:s  z: 

on  2 

^ C o 
'*«»  O — 
C w £ 
^ U o 
ZG  ,0  ,u 


CQ 

•C 

a 

o 

b 

o*  5 

ca  cn 

.>>  cn 
C 
o 

G a 
o cn 

-10  <u 

MH  b 


cn 

C 

o „ 

•w  CO 
G C ' 

.tJ  o5 

g?  a 

c c 
o o 

SP-ra 

S 0) 

e ^ 
C G 
<U 


cn 

G 

c-> 

C 

O 

d 

cr 

<u 

cn 

C 

o 

o 


c 

O 

CO 

CO 

C4m 

O 

u 

:PU 

C4M 

P 

P 

>4 


•c 

o 

CO 


c 

■J 

_c 

"S 


.S 

o 

G M 

c:  2 

■43  « 
h no 

a,  .J2 

u G 


c •=  t3 
5 ■Q  C 
2^0 
O ^ 
CJ  C 

o o 


G 

G 

CD 


O 

'«>* 

c 

o 

O 


G 
%m  CJ 

S2  =3 

c 


cc  «o  ^ 

'S  G -P 

c;  ••.«  *-.4 

o o ? 

o bo 


-S  c C -5  5 


>> 
u 

^ s 

G fc- 

c s 
^ <» 
^ _ 3 G 

o ^ d 
c G .s 
CM  =5  c b 


"tS  c? 

IN^  ^ 


S2 

CC 

•S  « 

§^; 
C -J3  O 
*2  G pM 

c h:  5 

G V-  no 

S S« 


E 

o 

ci: 

G 

G fA  ^ 

0>  2 G 

® ‘C 

"o  .£  Ou 

G G 
” ^:: 
S c £• 

o £• 
^ o G 


-Q 

a 


G Q 
G ^ 

s « 

(b,  ^ 
£ 


•fxi 

G 

c 

(3 


G 

c 

o 

vs 

^ 2 

G ■»■  ^ 

«)  to  -o 

C o o 08 
2J  c a 

3 G 

O'  bO  G 

^ ^ u 

G O 


c 

O G G 


§ e 


u 

a 

o 

u 

a 

a 

G 


I 

CQ 

CO 


G 

u 

CC 

C ^ 

pq 
C nj 
O . 

c - O 

§ 2 "o 

g ^ C 

s - ® 

G ng 

S 2 « 


G 

o 

b ^ 

H G 

CM 

t3  S • 

C*  ” G 

§1  g S 

^3  e a.S 

^ CM  e G 

Sr  CM  G c 

2i  is  C G 
*-Ni  o,  C o 


G 

c 

o 


^ s 

- I 
2 § 
^ c 

-bs  •§ 

c 5 


S;:: 
2| 
li 
p: 

^ S 6-*/. 
m 6-«' 
:&i2; 
om 
QS' 

H 
O 
< 


§ 

^CSJ 


■■  W 

C« 

. a; 

5: 

CQ 

CD 


:CQ 


3 

c 

G f« 

e cu 

T3  Cj 

" i 

t)  ™ 

C T3 
G *2 
.4^  G 

S 

Qi  G 
o C 

s c 

S .2 

G G 
C O 
O 4C 

S ‘5 

Q ^ 


o 

ci: 

G 

G 

<M 

bo 

C 


o 

u 

<4.J 

c 

o 

0 
u 

t2 

G 

<M 

c 

'o 

T3 

•O  G 
I- 
G 

^ ‘1 

S 3 

1 § 

o 


<4.J 

G 

o i 

G OU 
<M  Q. 
G CS 

==  S 

rr  O 

S a 

G G 

c 2 
o ^ 
G no 

Ik  ^ 
2 G 

G 

c 

O 

VS 
G 
d 


<M 


CO 


CD 

CO 


Page  5 of 25 


c 

.2 

OQ 

O 

■U 

Oh 


<U 

> 

0) 

>4 


2| 

It 

s® 

Ip  Q 

2 a. 

CQ  6-1 

5® 

o.a 

Q'S 

^ H 

^ < 


■0) 

k. 

0 

tj) 

c 

3 

4^ 

c 

c 

3 

Q 
« ^ 

na 

3 

c 

'ZZ 

3 

c 

T3 

13 

E 

a 

"a 

03 

k. 

03 

c 

03 

V- 

3 

JZ 

’3 

S 

03 

. £ 

3 

03 

3 

O’ 

• 

0 

0 

> 

0 

0> 

^ 03 

.ti 
C 3 

3 

C 

0 

a 

a 

> 

0 

0 

1 •> 

53 

*4 

c 

3 

03 

CO 

3 

Q 

03  O’ 

3 

0 

03 

C. 

CJ 

a: 

'O  3 
U< 

03 

na 

CT 

03 

a: 

na 

3 

3 

3 

3 

-2 

05. 

•6 

o 

;0Q 


.-.u 

:S 
<0 
. CC 

::S 


:no 

CO 

no 

C 

s 

m 

oq; 


m 


0) 

3 

:2  . 

fO 

C!  3 ; 

cj  a 'e 

3 

3 0 c 

3 

3 k.  0) 

3 

-p  a c 

"P 

"P  na  a 

"P 

o « g. 

<£j«2  oj 

■■=  S'S 

^ o;  0) 

t3  2J 


a; 

O cc 


c 

0 

CO 

c 

1 

CQ 


fO 


O o s ca  ® 

^ 2 §,  c ”S 
S a'5  S " 

"w  Q.  O'  OJ 

cC  oj  'O 


"S  « 

C!  ^ 

C5  OJ 


na 

c 

CQ 


O 

o 

u 

a 


0) 
o 
C 

CO 

U O C 

S a*5  « 
^ o cc  c 
Si  ,S 

V S'  2 CO 

-Q  o*  a c 

4;  CQ  o c 


na 

c 

CO 

^ o 
^ Ci 

CO 

cn 


1^ 

cj 

C<3 


o 

(U 
CO 

d 

- Q,  « — 
^ a o 3 
C3  O.  <U 


c 

v 

a 

a 


a; 

CO 

(D  .- 
:2  & 
b 2 

£ a 

■«  « 

ci  3 

S"« 

:s  § 


c 

o 

*•0 

CO 

C 


3 

^ CO 


c 

U C 


a 

CO 


CO 

o; 

S^  CO  3 

a.  C a; 
•-  o u 
3 o o 
O'  V ^ 
O)  'O  Qi 


CO  a CO 


-Q 


c 


O.  CO 
CO  C 

^ .2 

s- 


CO 

2 « 

& e 


3 

s 

"S. 

S 


s ® 

^ 3 : 

CO  ^ ^ 

OJ  o>  c 

t;  S*  « 

3 O c 
(U  3.  O. 

o '3 

C O’ 

O.  CO  (u 


cj 

<u 

Iw 

•mA 

•« 

"ti 

c 

o 

tp 


c 

o 


CO 

c 


O)  i 

CO  C 

c 2 

3*  C t3 

2 a c S 

S*  ^ y o 


a 

CO 


^ <i> 
“P  03  « C 

3 ^ -5  CO  § 

o .2  c c 

2 


^ 3.  O'  <D 

CO  03  'O 


a 


§•  S S.-5  5 

^ 2 2 c 

3 3,  Q«  ^ *3 

S “•  a 5 

Q -5  CO  o c 


QD 


on 

a 


3 .3 

® 'S 

00 
N 


u 
0) 
a 
o 
0) 

2 S 

•c  ^ 

® I 

<W  00 

m g 

« O 

s « 
2 « 
£ J3 

.&’o 

0)  on 

9)  "a 
■2  •- 
es  u 

b 0) 

S.« 

O S 


O CO 

03  O 
CO  O 

3 

03  C 
3.  CO 

o -C 
3.  c/f 

V- 


T3 

C 

CO 


CO 

CO 

03 

JZ 

03 

:2 

*C 

C3 


tio  ^ 
e '3 

N 

a-C 

I ® 

3 O 

« I 

na  = 
^ cf 
« o 
OJ) 

.2  :2 
*C  ^ 
o 


na 

c 

3 

eiT 

03 

> 

3 

> 

CO** 

a 

S 

3 

3. 


3 

'O  3 

c ^ 

3 C 

^ a 

= •3 

03  3 
•O  CT 
nh  03 


c 

„ 3 

2 I 

O 3 
C H 


CO 

^ c 

C 

3 'O 

I « 

I = 

“ S 

^ Q. 
3 
03 


3 

O’ 

3 


O 

o 

u 

03 

o 

a 

c/T 

03 

O 

’> 

3 

OJ)  £ 

.£  2 
^ 3 

^ £ 


CO 

03  03 
U 

3 3 

*C  T3 

Q,  03 

2 g 

3 C 
3 .2 

CO 

d 3 

na  .2 
c 3 
3 

3 e 

a o 

£;  §[! 
CO  ^ 

-a 


?s  c 
= •3 

■S  S- 

1-^  03 


CO 

C 

3 


CO 
03 

U 

3 3 

C 

I " 

P o 


2 


a 

o. 

3 s 


03 

CO 

3 

na 

c 

3 

03* 


'S 

SJ  P 

CO  CO 
03 

CO 


CO 

3 
3 
C 
3 

03  £ 

3 3 

'O  O.  P 

p 3 


c>‘.2 


3 

•iT  -2  >v 
-o  t -u 
^ O.  ,3 

^ o ^ 

Cj  3 

CO  S CO  : 

^ aT3 

^ 3 3 g 

S ja  c 

^ 3 -S  a 

§ "p  '3 

-Q  C 3 O’ 

C3  X 03 


3 

c ^ 

P*t3 

2 3 

a « i 
ana 

3 c c 

^ cy  3 S 


O) 

CO 

-p 


«o  ^ 

c:  3 *5 

"03  'p 

Ct  3 

O X 


c 


S ' J3 


0) 

Si 

c 
o 

CO 

s, 

^ o 


3 

03 

JZ 

03 


>3 


^ 3 

'w  CO  5?  3 


^ CO 
^ 3 

03  -* 


2 » 

Q.T3 


Q3  ^ 

Q 'Z3  cs  3 


X o 
3i  *:s 

3 3 
03  “ 


rs 

*3 

2 £ 

ec  ec 


3 

*c 

2*  ® 
2 « 

S 2 

CO  ^ 

(U  ^ 

« 2 

3 P 

CO 

g S 

.3*  £ 

ja  ^a 
*C  ‘5 

W O’ 

s ® 

T3  >> 

^ CO 

3 ^ 

T3  P 


C 

03 

£ 

a 


^5- 

^ 03 


c 

3 


3 
3 ^ 
3 2 

3 2 

3 ^ 

^ 3“ 

03  t-* 

03  X 
• 3 
3 * 

£ 

3 .a 

CO 

>>  X 
3 03 


CO 


'X> 

CO 


o 

ERIC 


Page  6 of 


c 

o 

*p^ 

CO 

CO 

o 

u 

\CU- 

w' 

O; 

% 

> 

o 

>4 


3 

05 

:^G' 

;v.O 

CO 


.:S 

;:co 

:C5 

■S 


•T3 

V 
h- 

V 
> 
o 

o 

2; 


cn 

c .ti 

CC  W 

‘3 

« c/)  g 

Jr  o> 
^ « =3 

C p CO 
QD  k. 

a?  o 

I— I h-  C: 


i IS 

S 5 

u 

k-  c 

O l3|ft 
O .*-T 


I.  ^ 

^ _d 

Q. 

O t>4 
t-  -O 

Q.«4- 

oj  CIO 

T3  C 


C 

^ .2 

«— • CO 

2'g  5 


6 

rC 


CO 


1^ 


a; 


CO 


C 

u 

el 

oj  .- 

o 

^ s 

0?  r 
»-  X 


CIO 


a 

a 


"I  C 
6 


C/D 

.Q 

i2  52 
C2  S 
0?  ^ 

c 


c 

ha  U~* 


(U 

.Ir 

c p p ^ 
(y  O cr  o 
-a  o o)  G 

>-H  ^ V- 


•T3 

C 

S-S*  s 
s' 

h:  o j=  .Ji 

^ ^ c 

c p OJ  C 
OJ  CO  _Q  <u 
no  CO  X 
N-H  o X o 


X 

'rt  o;  o 
C N sw  : 

CO  ^ u 

s .s  2 ^ 

VS  p T ^ 

= J;  o ? c 

no  y ^ ^ 

o P V-  cn 


I-  ? 

^ _ri 

Q. 

o >- 
Cu^ 
(O  OO 

75  .£ 

> OJ 

h-  "S 
PU  -2 


.2 

s 

^ *2 

p 2 

.2  £ 


E 

v 

X 

cj 


tjw 

(u  Q ' 

t$g 

s ^ 

»-  n 


2 


OJ  ,03 
cn 

1—^  03 

X V- 


h X 
o 


a 

p - 
C o ^ 
CO  03  P 
V*  — ^ *C 


CO 
[p 

“I  § I 

X Q,  2 
O iS  a £ 


CO 


•T3 

C 

03  ^ C 
N P 

-1  ^•’1 
= U -C  .ii 

S « e 

Vy  P _Q  03 

no  X 'S  X 

— u X w 


G 

03 


X 

'rt  03  O 

c .2  >v  : 

ca  }-  tjfl  Jl'  “ 

5 = 2 ^ 

^ y TJ  « 4® 

-fcJ  P L,  ^ *13 

5 P C 

03  CO  u bo  CO 

*13  X y 03  -u 

k.1^  u CO  V«  CO 


CO 


^ _ri 

O U 

u ,o 

a^ 
0)  &0 
3 C 
> I3 

Pu  iS 


^ -2 
CO  2 
.2  £ 
E « 


2 


u 
C 
03 

^ X 
03  O 

03  O 


<X> 

X 


Cfl 

03  Q c^ 

t CO  o 
SS  ^ 


03  CO 
o 


CO  03  P 
«J  ’“  'C 


« 


CO 
^ 03 

^ "£ 
O -2 


c 5 

§•1 

p E 


-ts 

c 

^ X 

03  ^ C 
N P 


>:;!  e «■ 

O J3  2 

* - £ 

. ^ S 

*T3  X CO  -C 
I— I o X o 


^ P 
C »- 
03  P 


X 

'C  <1^  o 

c .2  • 

p »-  to  u7  X 

<>'  * -S  2 s 

^ "g  4S-S 

1=  !;  o ? C 

03  P U GO  CO 

*13  X y 03  ^ 

1^  O P CO 


u ^ 

CU-^ 
O U 

u o 
0)  CIO 

^ .s 


> 03 

u -2 

Pu  iS 


CO 
[p 

'S 

^ ^2 

p 2 

.2  E 
E <u 
S 2 

'S  03  X 


G 

'I 

03  ^ 

i2  03  O 
X V-  -i-} 


CO 
Q 
CO 

S 

•T3 
G 
P 

CO 
03 
X 

O ,2 


<j 

03 

U 

u 

o 

<J 

u 

<2 

03 

03 

X 


0) 

-fti 

a 

O n3 

D*  CO 
'S  CO 
03  'P 

»-  *c 

c iJ 

II 


■■:■>* 

si 

It: 

|g 

S“ 

CO  g- 

p p 

O w 

q:;s 

.^;g 

iS  ^ 


'T3 

U 

CC 

-n 

"c 

5 

CO 

CO 

OT 


« 

*3  rt 
u ^ 

fli  •p* 

I ^ 

SO) 

00  fl 

p « 

O 'H 

o 

CS  « 

— -S  g 

5 § 

^ % 

S * 

® 3 


CO 

^03 

P 

5 ^ 
^ o. 

2 ^ 
M 

2 'p 
X cj 


s 


p 

a 

03 

E 


03  ^ 

_G 
P X 


=> 


^ a 
'H  -3 
C C 
P P 

s'*® 
.2  ^ 

*i  s 

' 03 

X 

C3 


C3 

P 


■S  -s 

2 CO 
E o 

So 
CO 

p *r 

>%  i' 

c >< 

- >% 

•r  > 

.>  P 

s fe 

t ^ 

p X 
*0 


CO 

03 

4^ 

CO 

4J 

0 

P 

03 

CO 

P 

03 

P 

P 

X 

C3 

•T3 

03 

0 

CO 

P 

4^ 

0 

G 

CO 

0 

CO 

15 

a 

T3 

'H 

p 

03 

4.J 

P 

P 

P 

N 

*T3 

G 

p: 

P 

C 

ti£ 

0 

S -a  « 

a ^3-a 
S N So 

NN  X b 


P 

X X 

,>^  p 


r-  ^ 
C ^ 

P P 
N-^  C 


0 

03 

o a 
o 

s:> 

X t) 

C3  p 
P 03 
P t- 


X p P 

P c/5  ^ 

^ u* 

5 2 
« 

I a 

X 03 
O J- 

**3  O 
C 

P hn 

*^1 

“2  ^ 
c o 

03  C3 
*13  t> 

X p 


^ O 

,i  *4 

CO  CO 

2 

fc  <1^ 

G 'fcj 

sj 

X 

2 ^ 

‘S  o 
® ‘S  ^ 
° 

2 J 
P P w 


CO 

03 

CO 

P 

CO 

P 

o 

T3 

P 

N 

P 


U 

a 

tlD 

C 

X 

P 

o. 

o 


03 

7S 

> 

O 


•T3 

03 

> 

-S'" 

42  i 

P *- 
CO  .2 

:« c 

^4  03 

.2  £ 

P Q. 

s :s 

"o  2 

C c 

« £ 

- > 

<u 

« w 
C3 

^ s 
fc  - 
S 2 

2 ^ 

«2  X 

t3  3 
03  4^ 

O Q 


O 

lO 


351 

Page  7 of  26 


c 

o 

W3 

CO 

■ a- 

£ 

■:Oy 

> 

o 


0) 

o 

• .d 

: S 

: »i-^. 

,|J 

o 

Q 


5 

■■■OS 

*6 
■o 
■ ta 


u 

o 

CO 

CO 


g’‘s 

'■z  i2 

"2  ^ 

08  OJ  OJ 
C tUD^ 
^ 08  C8 


£ -^  -C 

C 3 CO  iJ 

0)  or  O.  c8 

'O  4J  OJ  c 
)--(  u w C 


u ^ 

.O  C8 

^ C 

g s 

>,2  3 
5=  £ ^. 

^ .S  o> 
o =]  a 
<u  or  o 

<a  u 
>—<  V-  O. 


.5 
o *c 


2 

.2  s 


o ai 

08  C8 

5 T 
a 
o 
u 


St 

0 

•»l» 

1 « 

J:2 


g- 

^ CO  J= 
"2  ft 


c ^ 


CO 

CO 


2 

S jd 


^ ft* 


ft-  ^ 
p o 


£ J 


CO 

c£ 


„ OJ 


^ :5  * 

O ’C  : 

CO  ® 

<U  08  08 

•S  2 ‘C 

I&2 

ill 

^ «j= 

« S--- 

• 1 a)  > 


^^2 
a « -c 

'£>  Q.  Vm 
C O o 

2 Q.  ^ 

to  3 0) 

® c •« 

s § - 

^ <u  c 
CO  08 


08 

C i 

Im 

- 08  08 
._  2 •= 
S’®© 

c a,  2 

o 2f  “• 
^ « j= 

« g--^ 


O 

2 

0) 

c 


2 

jd 


c 

""  ^ 

1 s 

§’ 

p 

« O 

ft*  S*  ^ 

ft  e 

CD  OJ 

■h  2 J2 

Q ■S  « 


T3 

O 

U 

O 

> 

O 

u 

o 

2 


T3 

O 

U 

O 

> 

O 

o 

o 

2 


"Q  , 
o ft 
2 2f  . 

^ ® *73 

-Q  bfl  C 

c -a  aj 

o c J3 

a>  * tuo 
O t-  ft 
^ ft  ^ 

a 13  « 

O'  S £ 


c^  ft 

O ® 

« S i 

u 08  ft 

^ "2  c 

ft  ft  ft 
C ft  c 

iJ  2 1 


I =•!  £ 

II 

Ph  C ft 


^ T3 

ft  e ft 
o ^ 


ft  s 
“i 

2 ^ 
ft  ;s 

S'H 
ft 


•H 

Q 
OJ 

£ 

.K?  ft  ft 
ft 


ft 

' c 


ft  o 

o c 
u 08 


® "H 

ft 


C 

o 


s 

ft  ^ 

§ 


ft 

8i0 

ft 

ft 


Q"n  ::i  oj 
ft  bA 


ft  5 

--  S ft 
s ft  S P 

^ I P 

1 1 1« 
Ph  ft  ft 


CO 

"2  T3 

2 <= 
O 08 

'ts 

ft 

ft 

CO 

ft 

o 

jL 

i 2 

to 

2 

ft 

ft 

vs 

o 

08 

O ft 
2 2 

3 

08 

s 

£ 

ft 

08 

*K 

ft 

3* 

C 

o ® 

S ^ 

1 

ft 

to 

a 

Q. 

O 

u 

?!  a 

a T3 

Q. 

08 

ft 

a 

O ft 

bA 

08 

C8 

ft  ft 

ft  O 'ts 
3 u « 5 

2 S|| 

s ® £ p 

I -2  I 3 

-p  c .2*  c 
ft  -u 

CO 


t: 

ft 


^ a S' .2 


-tj 

. u. 

■cn 

T31 

C 

•;2 

m 

; JJJ., 

,*!^  • 

CO 


ft  ft 

m ft 
2 TS 
2 C8 

T3 

ft  O* 
bA  X 
08  ft 

“ a 

§.  § 
ft  CO 
u bjQ 
C^  C 

2 I 

03  «3 

.2  ^ 

ft 


ft  2 
o ‘C 

O Q. 
12 


08 

E 

mm 

- 0*^0 
2 ft- ft 

i-J  08 


T3 

ft 

08 

ft 

O 

VS 

08 

o 


ft 

ft 

T3 

— • ^ 
fe  "ft 
0.-C 

O ft 
O.  08 

ft  a 

■5  w 

ft  O 

•-  ^ 

ft  ^ 
ft  N 
ft  08 
o JZ 

CO 
ft 

a to 
^ ft 

ft  0) 

Q « 


C^ 

O 


T3 

ft 

08 

ft 

ft 

a 

o. 

3 

or 

ft 

o 

ft 

o 

ft 

08 

ft 

3 

.2 

*3 

a 

ft  ft 
ft  O 

g 5 

2 c 

! 2 

c2  2 

X ^ 
CL.  .2 


o 

ERIC 


CO 

lo 

CO 


CJ 

LO 

CO 


Page  8 of 


o 

ERIC 


c 

o 

CO 

CO 

o- 

u 

04. 

o. 

"oJ: 
• > 
<x> 
J- 


.> 

a§ 

H X 

<ia 

CC  6-4 

o.w 
a S-' 

< 


: 0) 
■o 
^:c5 
■■•2 

:E 

o 

O 


■S 

;vcc 

'C 

o 

CO 


B 

CO 

;:s 


•^3 

u 

: C5 
T5 
-C 

m 

■ 

• . 

■M- 

CO. 


d 

d 

d 

d 

a; 

<u 

d 

k. 

<u 

<u 

<u 

> 

> 

> 

> 

0 

0 

0 

0 

u 

u 

u 

CJ 

0 

0 

0 

0 

2 

2 

2 

2 

T3 

C 

CO 

CU) 


o,  <u  o 

O S E 


cn 
<u 
CU) 

co  ""E  u«  ^ 

^ § .s  GO  S 

<v  . ^ c s 

CO  o 5 

cc  t-  ^ d 

^ <u  'S  9*  C 

a;  ^ c c 

- - 5 CO 

CO  c 
CO 


t: 

c 

CO 


cc  2 

OJ 

c: 


c 

O 


C 

u a; 
o 


T3 

<U 

<U 

C 

<u 

JS 


<U  CO 

^ o 
d o 

c^o 

nd  ci  cj 


c 

<u 

<u 


- 2 
« 2 d 

h ^ 

^ o ^ 
22 

2 .S 


E 

s e 

<u  CO 

T3  C 


CO 

u. 

0? 

0> 

CJ 

c 

u. 

Q 

05 

X 

X 

2 

0 

8 

•S 

<u 

CJ 

d 

’.T3 

CO 

u 

a 

c 

c; 

cu 

*■1^ 

C 

<u 

Vn 

c 

CO 

X 

0 

0 

d 

CJ 

V3 

CJ 

CO 

k. 

5 

CO 

<u 

Q 

d 

’5 

>,5 

s-g 

CO 


<0 


- CO 

.£  G 
CO  .2 

w CO 
d d 

<u  ^ 
> « 
*.:3  cio 
o c 

<u  .,- 
Q. 

^ CO 
u > 


CO 

<u 

CU) 

3 na 


C 
o 
*X3 

CO  S bo 

CO  .S  bo  <u 

^ ^ C c 

-JJ  CO  q C 

CO  t-  ^ ^ 

"•  -a  ^ 


nd 

C 

CO 

bo 


c 

CO 

*d 


<u 

Q,  OJ  O ^ 

o a a S.s 


a-^ 

C CO 


C 
o 

CO 

IS  ^ 

^ t-  <u 

O c 

CO  3 

a ^ 


Cd 

2 


a>  ^ 

O CO 

C 

bo  o 
cs  *ci 

S'?  y 3 


CO 

u 

Jd 


T3 

cu 

<u 

C 

<u 

jd 


<u 

5 

-d 

c 

CO 


w 

q,-Q  oo 

Q 2 .S 


CJ 

-d 

c 


8 

CJ  CO 
^ CJ  g 
CO  O -d 


^ s 

« .2 

c 5 -2 

2 « ^ 
"d  c « 

^ CJ 


CO 

2 

bo  *2 
d o 
^ =3 

O CO 

^ .s 

c ^ 

o ii 


3 


-c 

*•*!» 

o 

CO 

Q 


C 

CD 

<o 

(U 

Xi 

<u 

o 

C 

<u 

?t: 


>v 

2 c 

CJ  CO 

c2  c 

T3  .2 

^ 2 
-d  -O 


o w 
^ c 

<u  o 

23 
.2  ^ 
^ 130 

°-r 
C.  ^ 
O.  CO 
CO  > 


d 

C 

CO 

bo 

c 


CO 

<u 
bo 

2 d 

c c 

^ CO  .2:  bo  d 


2 

c 


<«  . fc-  c c 

CO  o « 


•5  'a  S 
c C -hJ 

_ o 5 CO 

o a a S .a 


CO  u 
<v 

Q.  « 


'E  ^ 

C o 

-Q  « 

C -13  CO 

«15  >.  c 

§«=  a s 

d <u  -hJ  c 

5b  'd  d 

-o  a t-  i 
^ o -d 

o §-is  .a 


k.  -*«» 

cP  .a 

a 

S 2 

^ §• 
<u  Q. 

<r  cj 

^ O 

§•« 

■«  s 

o 


X 

d 

cu 

CO 

c 

’5  c 

CO 

c 

Q.  CO 

d 

“d 

d 

■3 

0 

*-2 

CO 

1-^ 

c 

0 

2 

.2 

X 

0 

, 0 ' — 
« 

0 CJ 

<u 

15 

CJ 

S ^ 

d .2 

g 

CL 

>% 

cr  no 

0 

u 

*c  ^ 

0 0 
^ 0 
a 2 

■«>k 

Q 

a 

a 

CO 

0 

CJ 

e2 

0 0. 

m CU 

2 d 

d 

c 

CO 

bo 

c 

‘C 

o 

<l-> 

'c 

o 

E 

d 

c 

CO  C 
« O 

« 2 
<u  C 
c « 

. s 

CO  d 

<v  u 
bo 

c 2 

CO  .S 

^ CJO 

« c 

CO  d 

u o. 
<u  c 

^ 5 

o S 


>4  2f 
t"  bo  C 
2 C - 
CO  ^ 

5:  ® 

O -hJ 
« 1 
c ? 

-T-l  *5 

9 CO  d 
CO  C 

2 c 

5 CO 

S-  ^ 

O o 
d *d 
C CO 
« 


^ d 
-2  £ 


c 

o 

c 

<v  c 

E .® 

d 
»- 

^ -4— 

CO  c 
C <u 

bo  § 

C 

o « 
^ c 


CO 


2 


bo 


d. 

o 

&) 


e*£ 


CO  c 


o 

■^^ 

u 

.CO 


'a 

E 

o 

u 

d 

c 

CO 

Urn 

,0 


* 

0 

d 

c 

c 

g 

<u 

.2 

2 

<u 

*x 

X 

iL 

c 

CO 

■^^ 

c 

CO 

C- 

2 

CO 

<u 

X 

c 

<u 

<u 

0 

a 

a 

<u 

CO 

3 

3 

CJ 

CO 

CO 

CO 

c 

<u 

:2 

C 

C 

d 

d 

CO 

CJ 

T3  u 
C *m 
CO  ^ 

d 

’d  2 
d:  2 
c 

<0  2 
<u  c 

^ p 
jd 

!'§ 

5 CO 

*“  c 

.2  „ 

-a  2 « 

X •§  .2 
^ d ^ 
„ „ 2 
:2  >^  a 
^ o 
u o ^ 

CO  -<->  Q. 

2 a 

Q 2 CO 


!iO 

LO 

00 


to 


Page  9 of  25 


:8 

■:/C 

CO 

'H 

.6 

O 

O 


.5  c 

I £? 

(U  o 


,sj 


i2 


>-  *2  -fi 
S c 

i2.2  CO 


w 

3 

> 

3 

3 

3 

c 

c 

3 

2 

3 

X 

4-» 

^ C 
3 .3 

E S 

>> 

u 

3 

X 

4^ 

c 

3 

g 

4J 

3 

4J 

c 

3 

3 

C^ 

3 CO 

0 

3 

3 

E 

'a 

u 

’3 

’X 

)— 

u ^ 

3 .S 

C 

3 

VkJ 

c 

U 

’3 

E 

3 

ji 

E 

cr 

3 

cr  CO 

> 

3 

0* 

3 

0 

3 

'O 

3 c 

r- 

'O 

3 

0 

3 

3 

u C 

..M 

►-4 

U 

'O 

cn  ^ 
• 

s 3 


cn 

T3 

o 

o 

(U 

w- 


£ ^ 
s.  a 
£ £ 
O.  a; 
O e 

^t3  .S3 
'5  4i  *0. 
o>  « S 

2 o 
N>H  C o 


(U 


C 

o 

CO 

CO 

<4-4 

o 

u 

<4-4 

o 

% 

>.. 

0> 

:>a 


g « 

“ c 


£ S 
S o 


- OJ 
>%  Cio 


° « .2  ® 

a -S  .r  - h 

E •§ 


i2 

C 

V 

E 


V 

Q ^ ^ 

o S .£  i 8 £ 


2 S 


T3 

CO 

C 

_ c5 
a. 

S 


c 

CO 

(u  .z: 


>^ 

u- 
o 

4-» 

c c: 

(U 

CC  > 


c3  S .£ 


jn 

CO 

^ a; 


CO  .2 


C 

•J  S « 

C I 3 “ = 

2 i-g 

•S  3 « J5  2 

Q O N cj  CO 

s -2  2 =* 

»<  X CO  o 


6 ;§ 

5 • « S 

CO  c >>  Ofi  2 

03  .5  -TS  S 

:::  cc  2 S .5 

S 4J  "tl  ^ ^ 


s •§ 


2 u 

o E .2  ^ 


c 

03 

E 

03 

U 

'5 

cr 

03 

t- 


E 

T3 

C c8 

03  .5  ^ 

I 

ir  c ^ 

3 -S  o) 

5 2 5 

O E .£ 


CO 

^ ’C  ^ 

O S O 

c c 

o <0  •- 

e ? 

2 <j  • 

^ c ^ 1 

“ « -2  « 
E^  «’§ 

3 « J3  2 

CJ  N cj  CO 

O CO  3 3 
X to  o 


0 

•S 

1 


3 03 

U 

CO  C 

CO 

u ir: 
o 


2 ® 

« *- 
® c 
^ .is 

^ 2 

|.S  ao 

o a £ ^ 

o s a £ 


a 

E 

o 

C3 

£ CO 

S t 


Si 
CJ 

^ .«4 

ns  o 
^ c 


O 03 
4J  Z 

CO  C 

s| 

£ S 


O 
o 

£ « 
ti 


c -is  a o 

§ Q 03  a 

<3  S a £ 


I 

<0 


E5 

-o  ^ ^ 

* c5  >>  00  2 

s -S  S li-s 

I I c|  1 S' 

CJ  C X -:id  o t- 


i2 

c 

03 

E 

03 

U 

‘5 


-a  X 

C CO 

t.s  I 
2.5 1 

E .S  03 

o 2 > 

o E .£ 


c 

^ Si 

0>  .-4 

^ C3 
1*1 

o 2 w 
O S 'a  X 


050 

III 

-2  2 « i 

03  O CO 

E^  «-g 

3 2x2 

CJ  N CJ  CO 

0333 

(O  C3 


03 

O 

C 

2 

"o- 

e 

o 

0 

^ CO 

s ^ 

P*  a 

1 £ 


'.:Ul 

CO 

'O 

:C- 

5 

CO 

p2 

-p-4 

CO 


1 


••4  CO  03 


O .Q  J3 


CO 

X 

2 

CO 

£ 

CO 

3 

o 

T3 

CO 

N 

3 

X 


c 

‘5 

E 

T3 

C 

2 S 

*e  ^ 

E « 

o c 

o .£ 


T3 

o 

4-3 

CO 

3 

C^  CJ 
O V- 
C ® 

2 c 

*3 

2 X 
c 

03  . . 

C CO 

3 « 

o CJ 

T3  3 

‘5  ® 

c 

•s 

ro  03 

E 

"a  s 

« ^ 

03  O 
X T3 

£3 
N 

o CO 

O X 


c 2 

<->  12  <i- 

C CJ  *p 

3 c 5 
c - g 

3 rtT 

.3  o 3 

S-g.g 
■g|  £■ 

3 2 2 

•S  ^ O 

4J  X 
2 

:2  t e 

® s 

a .2 
3 X 


3 

CJ 


^ W-  w (U  4J 

3 ^ ^ fc-  « 
* 3 <=  C -S 

- ^ P ° s 

l^s 

3 03  3 
CJ  CJ 
O'  X O 


2 

c 

3 

E 

3 

CJ 

0 
T3 

bD 

C 

‘a 

a 

X 

3 

3* 

3 

'2  « 
° 8 

8 I 
« i 
-c  .£ 

CJ 

u u 
^ -2 
^ c 

01  5 

° 4^ 
S g 


3 

U 

3 

a 

3 

k- 

o- 


3 

T3 

k- 

o 

3 

3 

t- 


c 

‘3 

E 

T3 

C 

3 


3 

t 

O 

o. 

3 

k- 

3 

3 

c 

3 


Swi. 

3 

o 

CJ  3 


o 

O 


MIS 

CO 


CO 

so 

CO 


o 

C 

OJ 

• (M 

"a 

S 

o 

O 


OP 


(V 

o 

Q. 

C/)  u 

<jj  ?- 

£ .S 

" CO 

■5  Q 


<u  C CO 

2 £S 


CO 


tifl 

c 

o 


03 

’Op 

0 

0 

J= 

e ^ 

CO 

>% 

u. 

03 

C "T 
0 ^ 

c/T 

s 

0 

■^^ 

CO 

Qp  U. 

03 

C 

03 

S 

0 

0 

CA 

S) 

'd 

0 

03 

03 

k-p 

0 

Up 

CA 

Up 

cy 


o 

cn 

C 

<v  o 

^ C 

<u  £ 

-3  > 

C 

« 

03 


'TS 

0> 

<v 

> 

o 

o 

2; 


o 

2 

c 

^ I- 

^>is 

2 -5  3 

<V  O*  C 
na  « o „ 
1^  ^ 


cn 

<v 

o 

C 

o> 

> 

C 


C’ 
o 
♦ ^ 
«2 
to 

O 

' 

fc. 


.0 

:•  >• 

O: 

J: 


3 

S' CO 

a 

5 CO 


03 

J3 

pd 

CO 

G 

* ^ 

•d  d 

$ 

03 

C.) 

ci  CO 
0 ct 

CO 

XI 

'd  C5 

CO 

Op 

'3 

> 

u 

0 

c d 
^ 2 

CO 

0 s 

Q. 

o> 

<v 


,£  S 

« w 

S T3  CO 

OJ  V- 


c/3 

c 

>^  a; 

s s 

03 


° a =• 


w cn  CJ  ho  o* 

03  w 03  03 

CA  CO 


CO 


c 

CO 


^ A o 

3 2-- 
-a  c — 
g .3  (U 

° 2 e 

o S .£ 


? 2 

2 o c 

CO  O C'S 

*c 

fe  -e  ^ 


03  ^ 
•-  ^ 


3 

c ^ n3  fjj 

o 9*  2 

O S 0.2 


03 


H3 

C 

CO 


>i  c/3 

^ tip 

Op  <U 

S .£ 

03  CO 
>»  CJ 


^'•5  5 = 


c .3 


<U  CO  > 

2 S .£ 


o 3: 

c 2 

03 


■s. 

■■■as 

o 

CO 


CO 

1 . 

S £ 

2!  c 


CO  • - 


s CO 


^ e 


J3 

CO 


c 


03 

Q 3 
d CO 

Op 

03 

c 

03 

C.) 

® c: 

03 

c 

Up 

,2 

a 

*3 

a 

XJ 

CA 

s 

CO 

T3 

0 

CO 

S c 

Up 

0 

03 

Up 

0 

p 

0 

S,  a 
S 

C.) 

03 

Up 

CA 

>> 

CA 

0 

0 

CO 

hi) 

03 

Up 

T3 


C 

CO 


3 

CT 


CO 

c ^ 

-•-»  .3  ^- 

^ m O 

3 2-- 

c ^ 

•t:  03 

° 2 ^ 
o S .£ 


n3 

C 


■5  S 

’i  2 

2 o c 

CO  o CO 

.9  ^ H-i 

c ^ 

II 


C QpT3  13 
g Op  O ' rj 
® 3 Ip 

O m 0,2 


>i  C/3 
<t->  Up 
Op  03 

S .£ 

03  CO 


a 

CO 


c 


H3 

C 

^ c 


o c 

>^  S 

u« 


c 

c .3 

03  ^ 

2 S .£ 


c 2 

= s 


■.-.h: 

::2 

(Q 

:e3 


03 

,0 

CO  <33 
T3  t3 
CO 

s a 


03  Up 
Up  O 
CO  ^ 

C CO  <33 

2 CO 

^S.£ 


03 


c 

«3 
« 
CO 

Up 

03  3 
§•« 

J'S 

IS  G 
S ‘5 
Q S 


ufi 

G 


iS 


Qp 

03 

c 

03 

.£ 

>\ 

03 

03 

CA 

c 

a 

Up 

0 

£ 

03 

£ 

T3 

CO 

Up 

Up 

03 

Up 

"a 

*d 

0 

0 

d 

U 

CA 

u 

bjD 

0* 

03 

u 

03 

03 

Up 

CA 

CO 

Up 

Up 

3; 

"d  X 
00 


c 

CO 


o 
3 
H3 

I S.S 


2 I 

03 

d > 


- .£ 

? 2 

‘ O C 
O 


£ £? 


CO 
u 

•£ 

3 

e 

£ 

o « 


CO 

H3 


c/3 
Up 

.£  ^ 
a -a 


G 


--  W <13 

Qp  o ^ 

£.2 


>%  <A 
<t->  Up 
Op  03 

s .s 

03  GO 


T3 

G 

CO 


CO  ° 

G ^ 

c2^*a  2 : 

1 2 c ' 

S -a  , 

2 S .£ 


03 

> 

G 


CO 

K 

E- 

< 

■S 

03 

3 

O 

:Q 


O 

.0 

3- 

o. 

:z;- 

ffi 

o 

K 

e 

3: 

«■ 

■;s 

ca 

o 

<: 


.'T3 

kl:. 

CIS 

no 

:fi- 

5 

CQ 

OQ 


■riP! 

03 


0> 

J3 


.£3 

2 

a 

> 

CS 

O) 

k. 

<s 

cn 

Q 

cn 

2 

G 

03 

Up 

Up 

3 03 

03  — 
Up  a 

G ^ 

CA  Up 

G O 

w ^ 


an 

.£  ■ 

‘5. 

03 

03 

"2  £? 
S 0 
£ « 
3 s. 


5 


^ *5 

.£  g 

CO  c 
^ « 


CA 

CO 

CA 

3 

O 

H3 

Up 

CO 

N 

CO 


Cfl 

Up 

CO 

E 

0 

0 

£ 

0 

c/3 

nd 

CO 

nd 

c 

C 

G 

CO 

c 

03 

CO 

>% 

03 

CO 

CA 

E 

£ 

03 

Up 

<k-> 

0 

d 

Up 

0 

■4^ 

Up 

03 

• Pi- 

nd 

G 

03 

d 

c 

03 

Qp 

CA 

O' 

0 

> 

0 

CA 

03 

u. 

0 

C 

3 

H3 

O 

Up 

a 

G 


o 


CA 

Up 


'qp  .£ 

S'  « 

G _Q 

pC  ^ 

na 

S G 

^ CO 

3 G 
CO  O 
.£ 

C 03 
3 

£ - 
£ G 
o ^ 

O 72 


Qp 

£ 

03 


>i 

Up 

2 

G 

03 

> 

.£ 

c 

CO 


CO 

^ CA 

G ^- 

‘3  c 

S*3 

^ G 
CO  o 

<33  'P 

H3 


G 

Gn  CO 


in 

CO 


GO 

yo 

CO 


Page  11  of  25 


o 

ERIC 


cc 

CO 


o 

CD 

CO 


o 

ERIC 


•C 

o 

CO 

o 


> 

o 


:> 

lg 

^ £h 

cG  e-^. 

o » 

^ w 

S 


0) 

: o 
d 
cc 

, 

'a 

E 

o 

O 


S 

05 

:.o 

CO 


;i 

.CO 

:x05 


u 

CC 

c 

s 

m 

CO 

m 


:3 

c/) 

S ??,  “i 
■5  iP  c 
=3  -2 

C -u 

^ S « 

V a Si 

'n  ^ « 

I— I o 


a; 

:2 

*C 

S!  .- 

«2  ® 

'n  «j 

^ c 

^ <u  is 

* « a 
c g 

1 S.8 

oj  a;  S 

2£  § 


cu  CU  O 

«fcJ  Q 

- ‘*-  ^ 

c c g 

<u  m « . - 

^ <o  - _c  ^ 
^o>  > « ^ 

fe 


CO 

C 
• o 
^ ’i3 


ClO 

o)  .S  S}, 

O r;  2P 

c .5  c . 

V cd  CO 

c2 

£ 2 ^ 


0) 


o 


CQ 


a 


C 5 3 . S 
O)  CO  QJD  ^ 
-T3  C « 2 
l-H  C u C 


C 0) 


Qw  ^ vy 

^ cn  CO  fc- 


TZ  O 

C -Q  c 
^ 2 « .2 
>si  2 


•>4  ^ 

S -o 


2 ^ c. 


^ C 3 

gj-o 


O CQ 

C C 
030 

S 


O 2 


^fis-g  - 

O .5  cd  c« 


a g, 
0) 


r® 

'C 

^ .0 
■a 
■e 

® ^ a 
c £ 

c “•  i 

<4)  O)  5 

"Q  2 

1*^  ^ c 


a; 

CJ 

C 

cd 


e 

u ^ 

(U  OJ  o 

'O  — 
cd  <y  ^ 

•i3  ^ 2 

c c S 

q;  OJ  Cd 
* OJ 


O g? 

« a 

'O 

!“ « 


a 


S -:3 

2 

"a 


c 

o 

« CO 


§ o ^ C ar 

U ^ CO  cd  u 


T3 

C 


^ <U  ^ 

1 c |£ 

- cd  S-  oj 


•^  £ 2" 

U O 


CO 
CO 
(U 

O S 

o c 

Q.  'w 
«0 

'C  JS  3 

2 S’S 

^ CD  C 

Q u A 


(D 

:S 

<D 


c 

c -e  .2 

O C ^ 

. S « cd 
fc  *- 

« U <y 

^ 3 o. 

a " ° 

£:  4:  o 
to  o 

S1:S 

I 


rC 

5i 

« 

■a  2 
S '-3 
“■«  a 
c E 

OJ  o 
-saw 
5j  <D  c 
2 


CD 

U 

C 

A 


S 

U w 
V d;  ^ 

'O  — 
Cd  CD 


c2 

c 


a 


c 

(D  w 
U CD 

jSB 

Q ^ 


g 

C2  C ^ 

03  ^ ^ 


c 

o 

o 

cd 

c e 


5”S  I 

CO  od  u 


8 « Z 3 

CO  dS  O 
^ 0)  *x3 

•ci  g>  c « 
« S S 

X o o- 
o a o 


(D 

"Q 

C 

O 


CO 

CO 

(D 

O 

o 

u 

a 

S' 

o 


CO 
^ Cd 

a 

1:3  £ 


CD 

*u 

u 

CO 

CD 

T3 

c c2 

^ CO 

-s  i 


T3 

0 

C 

CO 

a 

C 

CD 

U 

Q 

*>a 

c 

a 

Cd 

“t3 

XI 

ss 

a 

d) 

£ 

s 

i| 

s 

0 

. c S 

0 

d3 

CD 

u 

C ^ 
.2  2 
'a  g 

I 2 
8 £ 


:3 

cr 

CD 


e 

jd 

cd  rr 

CD  dJ 
■2  — 

“ e3?  -« 

c c g 

qj  Cd 

U CD 

’/T  <1>  ^ C CD 

U .a  CO  Cd  u 


CD 

cd 


CO 

C 
. o 
i -Z5 
J=  s 


a 


CO 
CD 
■ bfl 

c 

cd 

-C 

O 

c >> 

-V*  O 
CO 

cd 

dj  ^ 

1 a 

£ 


c 

® <u 

■s-g 

a S 
S c 


'O  oj 
C CU 
Cd  o 


c2  . 

c a 
.2  S 

w o 
-2  ^ 
^ 5 

d) 

^ CO 
^ CD 
(10 

8| 

o 


vu 

5 


CD 

X 


6 « 

u 

a 

0 &l0 

fc-  ^ 

CO 

^ 3 

CD 

CO*  £ 

X 

CO  0 

CD  t- 

g 

0 Q, 
£ « 

CD 

a 

>% 

CD 

X 

u ® 
0 ^ 

d; 

Cd  7Z 

X 

2 

X 

Go  A 

u 

CO 

CD  c^ 

CD 

u 0 

T3 

CD  ^ 

£ .2  c 

T3 

C 

CD  o 

-2  =3 
X T3 
O p 
CO  t- 

Q .2 


a 

CD 


c 

Cd 

£ 

‘X  o 

g S 

2 § 


a 

o 

2 <D  rr 

CO 

c 5 
a 5 

dT  2 

^ z 

Cd  o 
X ^ 

CO  u 
- Cd 
X p'J 

£ 2 

a;  X 

T3  ^ 

^ c 
C « 

^ CO 

r? 

^1 

2 S 

.2  «« 

C o 

CD  'U 
^ k- 

sS  2 

^ S 

Q X 


>» 

>» 

CD 

X 

0 

■4iJ 

2 

0 

cd 

G^ 

a 

CD 

u 

6 

CD 

d> 

2 

X 

X 

a 

0 

T3 

C 

ti* 

Cd 

a 

CO 

Q« 

CD 

cd 

do 

5= 

c 

cd 

X 

r- 

c 

(D 

0 c 
>>.2 

2 

X 

0 cd 

T3 

^ u 

Cd  CD 

C 

X a 

Cd 

CO 

C 

2 

X 

CO 

CD 

a;  C 
t-  Cd 

‘S'  5 

2 

3 

a 

G 

X 0 
C 5 

& 

CD 

dp  ^ 

CD 

do 

X 2 

u 

Cd 

>-<  X 

O /ft  o U vJ 

Jbc  Page  13  of 25 


S' 

ca 

Oh 


SD 

CO 


to 

CO 


ERIC 


c 

o 

X 

CQ 

O 

•u» 

Oh 


o 

:.•> 

>4 


-d 
• d 


"O 

U 


05 

*G 

o 

. CO 


t-4 

• 5 

CQ 

CO 


° >. 

5i  £ 

:3  4 
o 

CO 


w 
o 


c 

>v  o 


c 

a; 

■T3 


CO 

S-i  ! 

3 O)  c 


TO 

o 

c 

G 

<v 

<V 

u 

fc 

TO 

G 

d 

o 

G 

o 

5G 

G 

<D 

O 

G 

U 

o 

G 

TO 

o 

G 

>> 

u 

<£ 

G 

TO 

<D 

O 

G 

c 

G 

O 

G rt, 
^ 2 

G 

^ G 

O 

o 

JS 

O 

a o 

o 

^ G 

2 

CO 

TO 

G 

G 

o 

CD 

-O 

c 

o 'H 

o 

4-9 

<u 

i^  £ 

5 

^ s 

> 

qj  U 

II 

s 

CD 

Q 

'g  15 

O G 
J3  JO 

O 

CO 

CD 

Q 

a-^ 

q;  G 
G G 

,2 

G 

u 

TO 

at  or 

G 

G 

G 

G 

fc 

TO 

c 

d 

G 

G 

O 

!g 

G 

G 

'4 

G 

G 

Urn 

G 

G 

-■o 

o 

CO 

o 


'll 


(U 


.5  c 


« S 

“ fc  I 

^ r* 

= a§ 

O OJ 
CO  ^ 03 

<!>>%£ 
t-  oj  ^ 

2 £ 'S 

o .z  c 

CO  -4^ 


00 

'4 

C 


CO 

T3 

^ CO 
CO  ^ 

s « 


u 

(D 


■T3 

u 

(U 

> 

o 

o 

o 

2: 


3 CO 

s .>> 


qp  o 
= o 

-'5-S°  . 

>>  ^ (ij  : 

h;  M 3 > ^ 

4)  S "2  ^ 

QJ  C ^ CO 

I— I ^ CO  ^ CO 


na 

(U 

<v 

> 

o 

CJ 

o 

z 


CO 

■TO 


^ a 


-o 

'•»A 

2 .2 

■«  a.ti 

tj  ^ -a 
c >-  c 
a o o 

‘Q  <u  -o 

^ 'tS  -2, 

5 :2  "2 

►5  :3  CO 


CO  Urn 

CO  o 

CJ  -TO 
*■**  C 
"S  CO 

Q -fi 

§ - 
c CO 

^ o a 
Q jc  js 


c 

s 


<v 

> 


D.  o -a  t:  =:. 

c”  -ti  c iS  i? 

■ S >2  C8  <u  ,<u 

■§5---= 

C3 
CJ 


TO 
O)  U 
U»  CO 
>-  ■^  CO 
2 c TO 
£ 3 -5  o 

O CO 


S M 
c ^ 

^ OJ 


a 5 


(U 

^ 0)  2 

£ 

••*»  CO  _ 

b ^ G 
« 

-tJ  o 2 
'4 

- ^ G 

s ® 

Z cj 


CO  CO 

G C 

.2 

^ V2 
G o 
G 

G ^ 

I -I 

is 

CJ  ^ 

<u  o 

^ CJ 


G ® 
-tor  > 


c 

G 


^ ’"O 
C G 
C 00 

o _f1 


c 

c;} 

£ >> 


CO 


^ -kJ  G 

S ^ G 

a 


gi  Q,  qj 

2 t5 

S c2  ^ 

^ -Z  00 
Q "tj  CO  ^ 


"Q 

c 

C3 

Q 

g: 


CO 
- TO 
CD 

^ G 
U TO 
<»  G 
X a 

O CO 


<D 

> . 

"‘S 

S « 

G ^ 
« 2 
'a 

O 


CJ 

s; 

o 

o 


^ £ 

G .2 


a-- 

-tj.^  "2 
C ^ G 
a o o 

5 “ 


qj 

••^  cG 


a 


c 


o 
G — » 
CO  TO 
G G 
G G 


U 

:-d 

VC-- 

;:';g. 

CO 

i2 

-S 

CO 


Urn 

o 


3) 


£ 


G 

(D 

U 

U 

G 

o 


CO 

<D 

O 

u 

G C 
o o 

CO 

G 

- s 

S e 

TO  C 


CO 

TO 


00 

a 

o 


ww 

1 

0) 

u 

s 

•a 

CO 

£ 

2 

CQ 

o 

*Q<  S 

a t 

CQ  G 


'S 

O 

o 

--  u 

s a 

a-a 

S 

M CQ 


a 

0) 

£ 


J3 

G 

X 

O 

TO 

G 

G 


G 

G 

G 

(fi 


G 

G 

c 

o 

E 

G 

Q 


G (r^ 
c 

S 1 § 

CO  G cj 
' G 

G 


^ ^ G 

>*>  -4>J  C 
^ <U  qj 

O ^ GtO 
^ O 

iS  « X 

a “ 2 

4)^  Q. 
>-  S 4J 

>-  2 c 

G > »- 

^ O g 

2 G 'TO 
e 

S -2 

5 £ 

'rr  ^ CO 

a qj  G 

£ ^ ^ 
.5  G -G 

Go 
TO  ^ G 
G ^ G 

G ^ 
^ C G 
G5  G JO 


CU) 

G 

n 

G 

G 

J3 


o 


.G 


c = 

5 ° 

4 

q;  o 
O G 
2 o 

a > 


G z 
G O 
q;  &A 

^ Ga 
G G 

G O 
G ^ 

fc)  § 

qj  ^ 

o C 
G CO 
G 

?«>  G 


C G 
G > 
^ k« 
<X>  (V 
O CO 
G C 

a o 

CO  o 


o 

o 

u 

u 

o 

o 


G 
G 

C 
G 

<D 

'g 

O 
G 

TO  ^ 


TO 

G 

G 


G 


G 
>>  o 


G t: 
G G 
TO  O 

t— I O 


CD 

CO 


CD 

CD 

CO 


Page  15  of  25 


% 


0!) 

W 

CO 


ao 

co 


ERIC 


Page  16 


o 

CO 

CO 

m 

o 

' u- 

04 

,9--: 

>.. 

. o>. 


o 

■:^S 


. W 

o 


(V 

cn 

o § 
^ .2 
OJ 


>> 

(U  Q 

a ^ 

k.  U 

CO  *a 

2 g .2  ”§ 

5$  S ■■=  S.  S 

= 1.^ 

c S a ® 

N— « CJ  CL  CO  > 


(U 

S ^ 


E>a 


OJ  C CL  >» 

■#  ‘r?  ^ ka 


T3 

C 

CO 


y CJ 

0 OJ  o O 

1 3 s I c 


^ oj  o Q.,2 

-S  J2  '-S  2-3 

■iS  u eo  £ « 
C ts  j2  ^ 5 

OJ  N *j  p o 

1^  jc  ^ CO  a 


(U 

LC 


C 

(U 

T3 


CO 

>k  5 
s s 


T3 

C 

CO 

C Gd 
CO 

bpCL, 
^ tiO 
C 


CO 

s 

2 

CO 

CO 


C 

O o 


^ '2 
^ *s 

CO  u •>  is  o i:;  a 

P 5 'o  .2  Q.  *a  «2 

Qfl  O'  > cO  CO  CO  O 

® ® c c c ® t 

u u C u O. 


. ^ 
0)  o 

:2  ^ 
U U 

CO  'cL 

a;  CO 


■o 


a; 

JS 


’C  T3 


o> 
u 

S 

-si 


T3 
C . 
o 


= -2 

I -C 

■fcJ  Q,  c_i 

« O ^ 

® 2 jc 
o a i? 

u a g 

Q.  CO  > 


5 CO  c 

>i  2 ® ® ■*-* 

Q CO  3 c .5:  S 

>s  CO  ® 2 9*. 2 

JC  CO  'X3 

^ u 1o  ? « 

c « J=  .5  ^ 5 

" S ^ 2 

CO  a 


TO 

(U 

> 

'o 

> 

C 

V •— 
-<  >3 

qj 


T3  ^ 

S « 

cxo 

c CL 

•a  cu 


CO 

2 

0) 


N 


^ o 
-5)  s 


CO 

^ M 3 ai 

« e o ® <M  S 

— .a  3 .2  c .2 

2t>^C0 

g a ou  -5  o P 

^ CO  CO  o a b£ 

C C ® h 5:i  « 


Q S,  .5  .5 


U Oa  A b 


s 

]B 

•o 

CO 


>> 

• u 
03  o 

:2  ts 

f-  u 

S 'a 

03  CO 

T3  2 c 

2 

03  ^ O 
'rt  C t- 
i-H  CO  a 


03 

■£  CO 
O § 
^ 2 
03  '-5 

.2^ 
a S 
2 ^ 

^ S 

CO  > 


&q 


03 
-O 

'C  ^ 

‘ .2  S CU 

S ® 

C CO  2 «5 
o ffll  3 


CO 
CO 

i2 


^ L3  'X3 

« -1  § c 

lS  ^ :::  CO 


>» 

u 

2 

CO 

.fc  c 
a 2 

S*€ 

o 

La 

a 


T3 

c 

tJ  CO 

§g 

•S  eu 


CO 

s 

2 

CO 

>^ 

CO 


^ CO 

C bjo  S 
5 .2  P .2 
2 t;  £ tJ  ^ « 

cj  o)  03  L-  'a 
••^  Q,  Q,  -3  o 

C5  5*  CO  o o 

^ U Qa  CO  V« 


a 


■■■■u 

m 

<aa 

'•••^:c3 


>> 
• La 

03  O 

a t 

La  La 

W *Oa 

03  CO 

, >^  03 
h:  «5 

■s| 

^ CO 


03 

■£  CO 
O § 
^ .2 
03  ‘-2 

g « ^ 

O c 

Oa  2 

o r-  « 
“ 2 jc 
O CL 
Sag 

Oa  CO  ^ 


03 

*c  ^ 

2 —a 

0)  00  C 
'O  'o  ® 
'rt  2 ® 

c S 5 

CO  CO  3 

^ 'T3  aC 

'-S  U 
g CO  r* 

2^  5 


H ~ 
o.  a 

c-  o "W 

0^0 

S 2 fi 
o a o 
• n CO 

^ La  03 

2 c 2 
c:  CO  a 


2;  2 "5o 
a S *5 

"tj 

0)  O 

o 5 o 
o C o 

Q.’tJ  O 


T3 

C 

CO 

i“ 

•S 

Q -u 

’S  o 


CO 

s 

03 

CO 

>,  “ ® 2 

® tSD  S 

-2  .2  c .2 

2 -S  ^ « 


0)  .-a  03  La  ^ 

a,  a .5  2. 

^ CO  o U QD 

ea  <1)  La  C3  (U 

•a  u a CO  La 


m 

>4 

::p5 

;&3- 

s 


O 

O;. 

>4' 

.0. 

■ IS' 
ffi 
O 
H. 

QQ  &-* 

,Q  txJ 

Q ^■ 

d C3 

■<  5 

tu  9 


c 

.0 

cj 

03 

O 

La 

a 

>> 

La 

o 


■U 

CH 

TO 

• :C 

^:-2 

■co; 

;cQ 


:w. 


CO 


^ g 

•pi 

« .te 

03 

»-  c 

03  O 
CO  C3 

T3  J: 

^ S 

CO  > 


03 


03 


La  Q 

o ij 

c2?'R 

h:  CL 

^ ? 
C J; 
Q3  CL 

S' 

^ a 


J2  S 
•■2  2 
5 £ 

"a  'a 

1 2 

o 

CO  C 
CO  Ci 

® M 
CO 

T3  P-» 

«£: 
s ° 

g CO 

C 

:2-J 

La  g 
CJ  ^ 
CO  • — 

2 S 

'O  •*- 


g ^ 

« g 5 

g O 

o>  '-3 

CO  a 

c ^ 2 

g g o 
T3  aC  5? 
N- 1 ^ CL 


>>S 
2 -J 

2 a2 

a g) 

2 " 

T3  5 

S ^ 

CO  c 

Ph  La 

^ o 

^ g 
Q.  CO 

I s 

C g 

aQ  g 

5 g 

c « 

.£  .2 


5 


g 

2 2 

g o 

S Da 


yjXBai 

1> 

00 


O 

f>* 

00 


Page  17  of  25 


O 

c: 

. .-C3 

'IS 
■ ^ 

:b 

o 


<v 

u 

<v 

> 

o 

o 


cn 

^ a 

.2  ^ 

to  o 
o 
u 
PL 

U ho 

hr  T3 

<4^  U 
C CO 
a;  bfl 
^ <v 

l-H  u 


a 


c 

o 

*S 

CO 

c 

^ i2 
e «« 
a 

CJ 

o ^ 
«n 

C 

CO  o 


cn 

O «-  2 

*5  O <p 

CO  c c: 

L^-2'S 

c 
o 


1' 


,iS 


c 

<v 

2 

a. 


CJ 

*"  c C .2 

h:  T3  c 2 

C C8  3 :2 

(U  Qfl  U ^ to 

na  <u  o 05  a? 

I-H  u cj  ^ 


a 

O' 

a; 


T5 

<V 

<v 

> 

o 

CJ 

o 

2 


a 

o 

’3 

CO 

O ; 

■u 

A 

; 

•0-. 

.;0>:: 

•iJ'.: 


m 

;..':a5 

•G 

o 

CO 


ho2 

;2  S , 

c ^ § 
fc  w *13 

'o  CO  a CO 

c ««  o N 

S 'S  X 
s S « 5 
e S 5^ 

^ 5 -c 

Mh  'O  c*S  o 


cn 

a; 

c/5 

O 

e* 

a 

a 


i2 

C/5  M 

iJ  c 

'O  ® 

^ *2  g CO 

^^.22 

C C *'4>^  ^ 

E ^ S T5 
Q u ^ 

V o S H 

*r  cj  CO  O 
« C *=? 


<V 


a .a  a 


JZ 

T5 

sj  — 

^ 05 

05 

a 

CO 

JZ 

s 

k^ 

o 

< <a 

a 

^ k,- 

C 

05 

00 

a c 

05 

2 

05 

c 

00 

CO 

a 

a .2 

o. 

o 

*a 

u 

X 

Q 

P ° 

k«  -o 

cr 

05 

o 

05 

05 

05 

a 

k^ 

05 

a 

^"3 

Q 05 

CO 

05 

as; 

a 

CO 

a 

c 

a:  * - 

a ^ ^ 


i2 

CO 


c 

CO 

6 

k- 

‘c 

a; 


B 

1 

2 

w 

*X3 

a 

00 

a 

CO 

W 

o 

CO 

CO 

o 

N 

3 

C3 

a 

05 

E 

'O 

k« 

00 

N 

CO 

*C 

05 

05 

CO 

CO 

05 

CO 

o 

ea 

o 

bo 

C 

2 

va 

05 

a 

3 

05 

o 

JZ 

u 

e 

k- 

CO 

JZ 

05 

e* 

a 

a 

t: 

05 

cu 

o 

05 

05 

a 

ka 

a 

a 

CO 

0) 

k« 

a 

<u 

CJ 

o 

k. 


^ T3  2 

<s 

^ V. 

-a  ® 
c c 
o .9 


p s 
b:2 
o 

Q CJ 


C 

<v 

e 

a 

*a 

O' 

o> 

1 y 


^ CO 
'o  JS 

CJ  CJ 

- a 

<U  CO 

<v  a 

^ a 

a S 


CO 


JS  ^ 

^ c 

<U  OQ 

C 2 

-sl 

k- 

® 2 

2 ^ 

00  <i-> 


J s 
s-g 

- a 

<U  CO 

a 

■o^ 

a;  Q. 

s e 

a S 


.-•vV* 

.2 

:CD 

IS 


bi) 

C 

'a 

2 

-O  00 

c « 
00  '*-) 
c 
o 

E 
a 

CJ 

pi;  -o 


6 

k« 

o 


CO 

? § 

1*^ 
'H  c 
S « 

2 ^ 

5 <0 

2 

>-  2 
CJ 


CO 

o 

CO 

o 

e* 

a 

a 


i2 

a 

ka 

-w 

a 

a 

aP 

ka 

<4-5 

a 

2 

a 

3 

O' 

2 

a 

i 

a 

a 

3 

a 

a 

2 

a 

ec 

2 

ho 

a 

a 

a 

o 

a 

a 

ki 

"tj 

c 

a 

a 

a 

ka 

a 

a 

3 

cr 

a 

<4a3 

. 

a 

a 

a 

a 

'O 

a 

o 

3 

a 

a“ 

ka 

-a 

a 

a 

a 

1 

a 

X 

a 

3 

a 

'S 

1 

a 

a 

a 

ka 

O 

a 

*•13 

a 

3 

a 

'O 

a 

3 

ka 

a 

-o 

p 

o 

a 

Q. 

k« 

O 

C5 

a 

a 

o 

*aa 

•»a4 

a 

3 

aC 

a 

a 

a 

a 

o 

2 

a 

04 

a 

a 

a 

ka 

a 

CJ 

& 

a 

ea 

a 

a 

a 

HH 

a 

ka 

a 

a 

a 

.T5 

:W 

CC 

"t5 

■C 

5. 

CQ 

CO 

.CO 


i3 

OD 

-0 

a 

CO 


0 

0> 

S 

p 

2 « 

l§ 

0)  h 
b o 

« « 

|i 

II 


CO 

a 

0 
T3 

k- 

00 

N 

00 

-C 

k- 

<2 

2P  CO 
C 05 
CO 

2 

e e- 

CO  a 

CO  Q. 

C C 

S .2 

i.l 

1 2 

c « 

C k. 

CO  00 

s-S 

I ^ 

^ s 

cu  ^ 


na 

c 

CO 

CO 

c 

o 

*13 

<j 

2 

CO 

C 


ho 

c 

Urn 

O 

<J 

<J 

00 

i2 

CO 

<v 


<V  CO 

ea  <v 

2 ^ 

k- 

,o  <u 

Ph  a 


-a 
-r  ^ 

CO  00 

ki. 

<v  ^ 

>»  OJ 


3 *a  « e 

rr  ti  rv 


<V 

ea 

— ^ 
^ c 
<u  .a 

Urn  k- 

3 5 
®“d 
£ o 

CO  2 
CO  ^ 

if*3 
00  .. 
k.  CO 
<V  CO 

o ^ 

3 

C CO 
A ^ 

o;  a 

X <u 

00  c 

1 a' 

o ^ 
Cj  0) 


00  .a* 

^ 2. 
o 

CL  ^ 


bo 

c 


4^  I a 

cj  r 


k« 

„ a 

« S 

<i) 


ho 

Urn 

O 


CO  >^ 
L.  '•-> 

<v  *r 

bfi  .2 

a 

5 S 

-a  o 

c ^ 


CO 


k- 

I 

c 

00 


c 

00 

Co" 

s 

fc  s 

CO 

00  ar 


o 

CO 

-a 

c 

00 


a 

a 

-a 

a 

o 

a 

2 

a 

kT 

a 

a 

a 

a 

ka 

a 

3 

•4iJ 

a 

•4.5 

a 

a 

'a 

2 

T3 

a 

a 

a 

a 

o 

S CO  S 
JC  ka  ^ 
- - ® 
s^"  ^ S' 

k-  Q.  .CO 

^ C 

2 3*0* 
^ O.  <0 


S 05 
c ^ 

'O  k* 

a 

S-a 

S 05 

O 


-i  s 

II 

c « 

C u 

CO 

^ <s 

"5  a 

CO 


CO 

y*'^a 

CO 


OJ 

fViD 

CO 


i.O 

r-,. 

CO 


CO 


Page  19  of  25 


c 

o 

CO 

CO 

o 

u 

■cu- 


<D 

> 

. 0>. 

J- 


o 

o 

d: 

d 


. o 
O 


T3 

<u 

<u 

> 

o 

o 

o 

2 


>% 

2 

.S*  £ 

2 

cn  ^ 

£ ° 

os  <41^ 

0)  CO 

u a; 

^ 'q. 
G.  c 

£ £ 
^ CO 
Ph  CO 


S 

d 

o 

CO 


>% 

u 

o 

Q.  OJ 

.tr  u 

^ 2 

CO  ^ 

T3  « 

S 2 

<u  CO 

u a> 
c 

£ £ 

^ CO 

PU  CO 


U 

s 

CO 

d 


>% 

o 

Q.  2 

^ O 

CO  ^ 


£ o 

03 

Q)  CO 

u <v 

£ “ 
Ph  CO 


T3 

C 

CO 

CO 


u 

C «2 
CO 

■2  2 
3 

t:  -a 
' 0? 


bfi  ’ 


c 

<u 

T3 


T3 
C 
CO 

c2 

-£  -S 
.£  o-S  « 
C c S I 

1 i * « 

^ O • O) 

Q.  'O  « JS  >- 


<n  ?f 
c .S 
•2=5 
-S  S| 

s>t^ 

0?  ^ CO 

^ c a. 

E 

’•5  S S ii 

S s.s  2 

^ O 
N- 1 W O 


CO 


0 

Cn. 

O 

G ^ 

1 := 

<u  <u  • 

^ £ 

fs  i-  .£ 

^ cu  CO 

c a 2 
<u  o C 
T3  o 

I— I d cj 


2 


<U 


T3 

C 

CO 


s ^ 

<D  <U  JZ  Si 

Vr  ^ 


CO 


<U  <U 


a e ® 
e S « .2-  s 

O ^ V-  CO  JG 


c 

c ? -2 
<U  y o 
gag 

'W 

CO 

G 


3 2 

■■=  o 

o 

S~  b 

CO  2 

C JG 
• G ^ 

>v  2 ^ 

C?  C o 


CO  ^ 

S 

^ — 
OUD  'O 
G G 
CO  G 
'G  CO 

.£  § 


(V 


c S 
2 2 
o .G 
o u 


« § 
3 ‘Ct 

CO  Q 


CO 

C 


C 

cu 

s 

s 

o 

o 


£ 

oj  ® 

G *C  C 
d o 

c te  CO 


3 


" «5£ 

<U  — 

*5  £ dtp 
« -r  « X ^ 

<W  .G 


G 

c .2 

•d  2 

£ £ 

c. 


j ^ :2 


G 

= s 

o <u 
'-Z3  JG  c*- 
co  o 

o *j 
_ G *j  c 

OJ  OJ 


<u 

3 


d^ 


T3 

3 


<u 


c 2 

Q*  £ ® £ 

s 3 « .1  i 

o •«  u '3  j= 


G CO 

o c 

s.l 

c^  G 


= 3| 
« Sf"? 

£ G C 
w CO  CO 
CO 


^ G 


CO 

C 

o 


<u  £ 

'U  o 

t-H  O 


-££3  2 


2 « 
X 0) 
o 


e 

G *5 

a 


CO 

G 

O 

*NA 

o 

•a 

G 

V 

s 

s 

o 

o 


“ l1 

tt)  w 

c x c 

2 S-'S 

o 2;  2 

“ §■« 

•§:§  g d.,2 


G 


2 
5 £ 


CO  ^ 

J J 3 


s .S 


<u  <u 


T3 

G 

CO 

c J 

o <u  X 

2 JG 

CO  o 

O -u 

G *j  G 


<u 

3 


j=  ^ 
2 
3 
o 


CO 


c 2 

d £ . « £ 

S 3 « .E-  i 

O -a  £ '3  j= 


CO 

o.  «*- 

E ° 

° c 

Sl 

2 

G 


<u 

03  ^ 

*£  CO  CO  ^ 
CO  ^ 

^ G 


^ £ 

-u  o 

t-H  O 


■5  6-5 


2 « 
^ CD 
O k 


^ 2 

S 

a .2 

Gi 

CO  _b 
CO 

G 
o 
G 

CO 

3 


2 || 

0)  00  Cm 

C ‘C  G 
d ^ 
_ o 
C ^ 08 
O S'  o 

o d »c 

<u 


■J 


*G  c ^ 

CO 


^ ■s 

« X -S 
j s 3 


- II 


CO 


O 

:0. 


ii 


m 

S: 


O 

H 


CQ:6-< 

o ta 

q;^ 

IS  < 


\ra 

t-4 

d 

no 

■;d- 

:.;B: 

;:CQ; 

■‘.■:CQ” 


■■^  - 

CO 


>% 

U 

o 

3 

k 

O 

XI 

3 


CO 

<u 


3 

CO 


nG 

CO 

G 

3 

3 

U 

3 

d 

3 


J2  J3 

.2  .-S 

^ i 

9) 

^ g 

s s 
® *0 
3 u 
o o 
•0  c; 

h C) 

3 3 

3 .2 

<»  -tt  ® 
U V 

o « « 


S «« 
£ ^ 
1 S 

-G  ^ 

W L 

rC  O 

o w 

■ ' 3 

N 


3 

3 


3 

^ C 
3 C 

O 


® 


2 'o 
b G 
3 


.2  o 


3 


S J2 


3 


® 


- s, 

g|£ 

^ 2 

Ii  S 

d 

3 -o  d 

> d a 

6-1  C8  3 


c i 

S CO 
£ £ 
S g 

T3  na 
t.  u 
O 3 

N 

‘G  3 


o ^ 

« 2 

G 3 

o 

CO 

3 CO 

G 3 

IS  £ 

C 3 
O ^ 

3 « 

£ G 

3 ^ 

E «i 

O <u 
o >- 

.£  2 

^ O 
o 

G -hJ 

-S^ 


G 

o 

3 

0 

s 

‘•w 

G 

3 

2 

1 

3 

*c 

d 

o 

d o 

£* 

3 ^ 

A £ 


CO 

2 G 

G o 


3 

G 

o 

o 


2^'v» 

CO 


CD 

CO 


••C.- 

o 
♦ ^ 
CO 
CO 

Cm 

o: 
ft  ; 

•-:0; 

Tuv: 

:>: 

o 


<D 

:--c3 

.03 

'••'a 

:v:€ 

o 

o 


‘6 

o 

CO 

4? 


• w 

s 

€0 

CO 


cn 

C 

O 


C CO 


'a 

CO  ^ 

o .2  jc 

-3  . 


C ^ 


1^5 


fe  £ 'S>  c .£ 

<u  CO  C3  Q 


— OJ 
C o ^ 
0^  ^ 

^ o w 

N- 1 U 


a 

Q< 

O S 

O ^ 

OLT3  cn  pC 


cn 

<u  C 

« *43 
C ^ 
a -- 

S S) 

o<  <u 
a >- 

oj  ^73 

S 

c S 

<D  ^ 

T3  13 

1-^  u 


s 

cn 

A 

2 « 

P CO 

<u 
c. 
CO 
<u 
bo 
CO 
u* 
o 


cn 

C 

O 

■^.2 


<u  ho 

u C 

£ 


C 

<u 

T3 


_ cn 

5 0) 

i « 

5 CO 

S ^ 


S pC 
• « 

S'? 

pS  « 

a 

a S 

^ £ 
P 

03  o 

cn  -d 


S -2  s 

“ « g 


cn 

d 

o 

T3 

u 


pC 

T3 

C 

CO 

s 

pi: 


£.2  5 

li- 

tis 

o 5«  o 

O CO  ^ 


2 ^ 

CO  ^ 

i ^ 

- ? s 

d ho  c 
S 2 .2 

-c  2 a 

t5  “ S 
S ® o 

S' “ “ 
c 2 fe 

m3  ^ 


T3 

C 

CO  d 

p2  cn 

p s 

u o 
a;  ’<2 
^ CO 

■&.S, 

& OJ 
£ ^ 
O.^ 

a c 

d CO 


u 

a 

V3 

C 

o 

•tj 

k; 

S 

S 

o 

o 

s: 


C3 

ho 

2J 

5? 

CO 


CO 

c 

<u  I 

m CO 

03  ^ 

p2  S o 

^ ^ T3 


:2  2 ^ 

^ ^ 3 CO 

^ J:;  5 o N 

2 ou-a  CO  CO 

2 ^ p^  iJ 

§”«  g S T3  « 

> C g « c 5 

a,  C3  .5  J3  C8  5 


'S.2' 

"W  « J3 
<u  -O 

gf  c > ^ 

^ X « -2  2 

2 = -« 

Q<  ^ 


T3 

u 

00 


o<  0^ 
pi‘  s 

,<i>  d 
o 


<u  ^ - 
t>  m c 

= *C  .2 

2 

g-  a 


CO  o . 
CO  T3  pC 


^ 'q.  O ^ 

s s|a 

• O 9-  <u 

pC  u co  u 


J)  CO  T3 

3 £ •> 

o « ^ 

<u 

<U  CJ 

w ho  c 

N (0  ca 

CO  u .2 
pC  2 'q, 

« '^  £ 
<u  s O 

2 « >- 

£ J«2 


T3 

C 

CO  00 
.2  CO 

p £ 

V- 

0)  *<M 
**J  03 

tl 

O Z ^ 

a c 2 
00  00  c 


u 

a 

CO 

ci 

o 

*«•« 

'^i.k 

o 

"t3 

C 

£ 

S 

o 

CJ 

s: 


. ^ 

o 

ho 

ho 

V3 

>>  c 

"v!  ^ 

*V>d 

Q ^ 

> C 
ft  C3 


CO 

*C 

p2  £ o 

p ^ 

WON 
O.  -O  00  CO 

£ Ss  -2 

g N T3  g 

2 00  C 5 

.£  pC  00  ^ 


ia 

« T3  . 

« 5 > ^ 

o ^-pC  t>  -g  c 

C T3  S -S  .2 

« § e s I S, 

CO  pC  o CO  M 


<u 


o 

a g 

pi' s 

c2 
00 


<u 

ho  2 

o d: 
Q. 

“1  6 

^ S 

pC  u 

^ c2 

<U  CO 

a 00 

CO  <u 

==  £ 
1-^ 


CO 

c 

o ^ 
*13  =1 
00  *C5 
— o 


00  ^ 

c a 2 


O.  <u 
O t- 


d 

ho 

<u 

& 

<u 

CO 


a r ^ 

§ 

S ® -2 

r 0 c <j 

^ I.  03  CS 


-r  o a ^ ° 

s. « 1'^  § 

Q 'd  o prt 

^ G g G oj 

ft  00  00  C3 


s 

<13  "tj  C 

^ ^ .PPA 

:S  . § £ 


|s 

: :S  o 

:&3  E 

. ^ 

. . ■ u 

:g.-0 

. CO 

• :7c:^ 

iS 

CQ6-' 

OQ 

0:!Z 

■•p2 

OH. 

BS ', 

••.3 

,:(/> 

CO 

<u 

.2- to  CO 

j3  00  C 

CO  ^ .2 
'H  CO  ’'S 

s ^ 

00  o 

• T3 

C 03  ^ 

1 « ^ 

3-C 

O 

^p  * 

PQ  JO 

c3  "3 

^ -c 

<u  .2 
ho  A 
^ £ 


S) 

o 


2 

u 

a 

o 

ip 

a 

a 

03 


CO  prt 

^ C 
<u  d 

i-  ^ 
08  CO 

<u  ^ 

ho  3 

03  ip 

0 « 

to  « 

2 ■“ 
CO 
00 

1 

CO 


a 

o 

ip 

a 

a 

00 


CO 

p^ 

CJ  VJ 

CO  d 
o.  o 
^ T3 
pi'  ^ 
oj  03 
N 

d d 

CO  pC 


T3 

ip 

CO 


<u 

o 

G 

cO 

'a 

£ 

o 

o 


N m CO 
o C 
G .2 
_ 03 
y d:  CO 
o-'3: 

£ 3) 

o <u 

O ip 


CO 

pC 


<u 

a 

CO 

C 


CO 

a a 

.a  CO 
•43  « 
CO  5 

& « 
2 2 
S -TS 
.£  S 

u ^ 

2 ^ 
CO 'd 

T3  ^ 

G 

00  CO 

c®  £ 

ho  ®{ 

S « 

^ £ 

<U  V 
CO  ^ 

pi  O 

i-  T3 

<U  ip 

a d 

o N 

ip  d 

ft  pC 


cn 

CO 


GO 

i> 

cf:> 


Page  21  of  25 


,o 


c/3 

03 


C > 

2 '*2 

S c 2 ® 

£ ^ c S 

S CO  2 -2 

*Z3  .t  ^ ^ ^ ’ 

C 3 o 

03  C W 

^ 03  03 


03 


6 

O 03 

^ ^ o Q. 

N.^  U U O 


O 

5 s 

c ca  <2 

6 ^ 


c 

03 

£ 


3 

03 


''J  5 

03  ^ 


e “ s > „ « 

2 ■5  15  Q 


03  CQ 


03 

03 


t?>  S CO  S;  C ^ 

® 

C ^ X C C C C 

« 9-  W Cd  03  5 0> 

T3  2*  3 ca  t3 

I— I 03  CO  CL  O.  CO  I— I 


s I 

43  Sg 

CL  03 

^ CO 

i « °.2  “ 

£ .1  I I « " 

'3  .2  -2  k -c  c 


U 

a 

C*  ^ 

^ CO 


>t  Q-  ^ ^ t:  : t- 

o-’?  g:"  « 

QJ  <U  Q*  Q-  ^ 


w ^ d 03  CO  O. 


C’ 

*S 

j 

,o 

■■•  U ■ 

A 


o 

> 

,a> 

:h4 


^ «3i 

o 

CQ 


.£  CO 

CO  « 

^ ^ *-S 
® *> 

2 C *X3 

6 2 « 

VG  CO 

CO  c 

T 6 

O 3 

03 


« -a 


.£ 

*5 

*5 

S 

T3 
C 
CO 

T3 
U 
O 
CJ 

c£  T3 


CO 

03 

*-G 

c:s 

.2  ^ 

03 

« « 

si 

6 15 

D 

CJ 

o 


03 

a 

o 


CO 

C 


o.  :a  ^ 


c -S' 

C8  ,2 


CO 

CO 


C 

CO 


3 

O 

'W 

c 

o 

03 


CO  . . 
C CO 


3 « ^ 


03  CLJC 

s.  ° 

p C 


c -S' 

3 « «2 

cn  a « 


c 

a 

3 

3 

C 

bo 

gj 

::b 

3 

u 

3 

C 

o 

3 

3 

3 

£ 

3 

‘5 

c 

3 

3 

-Q 

’> 

a 

E 

3 

3 

’<G 

3 

X 

X 

3 

3 

3 

3 

X 

3 

3 

o 

3 

3 

« 

CL 

3 

U 

k- 

3 

•• 

u 

3 

c 

3 

3 

3 

lo 

c 

3 

E 

3 

-3 

'VA 

T3 

T3 

3 

3 

lo 

c 

3 

CL 

o 

3 

3 

3 

3 

r«v 

C 

C 

3 

3 

O 

C&4 

'E 

3 

X 

E. 

3 

'O 

3 

3 

3 

X 

E 

03 

.2  c -S' 

C Cfl  ,03 

Ci.  * * ^ 

g*  CO  CO 

g'-c  c "2 

a u oj  c • 

3 C ea 

CO  W3  -t->  r* 

C 03  ^ C 

'T:  CO  CO  2 «J 

&L|  CL  CO  jC  CL 


CO 

o 


0) 

'W 

•O  gj 

2i 

c S 

§ s- 

^ -S 

o 


^ . . 
C (0 
O CO 


- >% 


3-2^ 


cr  ^ 

CO  CL  ^ 

1^ 


"3  O 

■‘^  a 6 « 


CO 

C 

03  C 


CO  ^ 

5 *5 

^ O 


L.  U» 

-Q  T3 
C C 
O CO 


CO 

« £ 

CO  52  ^ 

CO  X CL 


c 

CO 


■ ■.  -Ui 
■.;;■■■ -CO 

■■■■-rcC- 


CO 

03 


c 

■I  >^  — 

C o *r 
*2  c -s 
6 2 « 
:g  CO 

^ S .2 

L«  C cO 

o 3 L- 

2 ^ 

o Q. 
K T3  O 


03 

.2  c -S' 

a V - 


a 

'-*•  CO 


5-x  c 


03  C • 

£ ^ 3 

” S X « 

CO  (0 

c 03 


^ ca  ^ 


CO 


o X « « ^ 
C&4  a CO  X a 


c 

«o  ^ 

0) 


s;  -- 
0)  s;  y 

E a S 

g 

•*.*  03  t- 

03  CO  5 

^ *«N»  ^ 

3 ^3  a 

03  03 
L. 


c 

* €0 
. C 'a 

ssl'^  c 

a >»:c: 

^ 

c c2  g 

2 S « 

g ^ CO 

CO  X -— 

CO  ^ CO 


^ S •'^ 

CO  2 C 
CO  X .5 


xs  ■ 

':U4.. 

:c0- 

■■'T3.5 

•••■  c- 

-2: 

CQv 

€Q 

w 


13 

QO 

o 

a 

09 

•o  ^ 
•o 

fl 

« CO 


§ 


d 

o> 

E 

CO 
0> 
h 

0) 

CO 
CO 

X * 

3 

o o 

■ *0 


(k 

0) 

3 

E 

I 

on 

3 

O 

•3 


oo 

cs  s £ 
h S ^ 
a S ® 

O J3  « 


c 

o 

‘■G 

3 

c 

03 

£ 

3 

o 

0 

T3 

.£  CO 
CO  03 

|.i 

1 « 

S = 

ca  o 

T3 

^ Cfl 

0 u 

03  dj 

rSJ  ^ 

01  o 


C CLD 

1 4 
CO  CL 
CO  C 
0)  C 
CO  CO 
CO  CO 
CO  ^ 

.2 

^ VG 

^:s 

i| 

CO  Q, 
CO 


CO 
03 
^ U 

c ^ 

a "2 

“■  55 


c 

03 

E 

CO 

CO  ^ 
03  CO 
CO  t- 


u 

a 

bo 

c 


c 

CO 


ac22 

3 


CO 
CO 

*r 

s ^ 

a ^ 

ffl  2 

° c 


CO  03 
CO  o- 
° 

CO  'a 

■=  Sa 

e 

« S a 

a*  *2  c 
CO  o 
^ X*I3 
.2  £ CO 
^ CO  N 

.2  a'g 

T3  d,  ^ 

2 ^ 

6 

So 

• 'o 


C 

E 

03 


T3 

C 

00 

■^J 

c 

03 

E 


&L|  CL  CL  ‘G 


CL  ‘G  ^ 


a S 

-I  X 

03  cj 

1 ® 

^ i2 

2 « 

3 g 

X CO 

^ 2 
^ c 
c 3 

S 'a 

■s  ° 

3 C 

.2 

.2 

‘co  *> 

^ £ 


2 

'•G 

;a 

c 

3 • 

'5.'^ 


X 3 
Cl 

T3  C 
C O 

2 

3 


X o £ 
rt.  c-  rr 


C 

3 3 

C g 

3 .2 

3 


3 

N 

'=*'*£ 

3 .3 

'a  .£ 


d)  2 

X 6 
>.  <v 
C >- 

iS  c 

a cB 

c o- 

<v  ae 

£ .S 

3 .— 
3 CL 

3 3 
3 3 
3 3 


3 

3 3 

2 S 


^ CO 

3 3 
L* 

. 3 

c 


3 


3 


X 3 

a o 
c ^ 

0)  bo 
6-1 
3 3 
3 ^- 

3 3 

3 CL 
3 O 


er|c 


V'.w'bJ 

00 

CO 


o 

m 

a’i 


Page  22 


er|c 


o 

o 


^ a 

■yB 

;0 

o 


05  T3 

3 C 

O CQ 

ca  c/j 

N ,0J 
T3  CO  ^ 

G X C 


CO 


CO  OJ 
Q.  C ^ 
aT-3  « 


3 

G 

0 

3 

X 

•nJ 

T3 

G 

'<S 

3 

t: 

T3 

C 

3 

5: 

eg 

a 

G 

3 

3 

JC 

t: 

T3 

i2 

G 

3 

Lm 

3 

3 

Lm 

(4- 

3 

u 

3 

3 

G 

3 

E 

0 

VS 

0 

2 

3 

3 

C 

0 

3 

CD 

3 

> 

0 

0 

3 

VS 

'3 

3 

0 

VS 

0 

G 

CL 

G 

'H 

e 

G 

3 

0 

3 

3 

G 

0 

0 

3 

3 

3 

0 

t: 

G 

t: 

1—1 

0 

0 

<4^ 

3 

-C 

Z 

T3 
1— 1 

(/i 

u 

o 


-2  .2  jd  c I 

g CO  &fl  /;  o 

E G -3 


G ^ no 


3 3 
o*  CJ 
S o 

u T3 


- c ^ 
^ E cn 
<u  i o 
Ego. 

C oj  c/5 

O W-  ;0 
cj  -u  T3 


c 

o 

♦ ^ 

CO 

CO 

uii 

o 

u 

Oh 

<4->  . 

o. 

*w«  .• 

o. 
> 
c; . 

:j; 


CO 

o 

CO 


CO  t: 

3 G 

O 3 

'H  i2 

3 c/]  u 

N M O 

'n  3 5t;  ^ 

g c T3  i2 
“ c « « c 

£ -5  e “ 

S.  c ^ ■§  I 

If  I S S c 

CU  g ^ 3 'TJ  .3 


C 

o 

'•3 

cj 

3 

a 

(/) 


3 

3 

O 

CO  S 

c2  ^ 


3 
^ CO 

^ s 

^ 3 

<D 

CO  T3 


!"  C e 
« « 


t: 
c »- 

CO  2 


I 2 J 

O 3 (4- 
0 3 0 


a 

^ .3  c 
G S' 

2 " 

E ^ 

o o 

3 

S G 

£ X 


3 
O 

O 03 

" CL 

« 15 

2 I 

a.  # 


3 

O 

> O 

c 

o H 


3 


« « « 
c 2 ® o 

2 -1  g-  u 

I ^ ^ 2 

Q O 3 O 


CO  'n 
3 G 
O 3 

"2  i2 

3 3 u 

N *0  ,0 

T3  3 ^ 

c X C T3  ^ 

“ c « ^ c 
£ ‘5  £ « 2 

S.  C ^ 1 i 

II  I « ^ 

CLi  S ? 3 T3 


C 

o 

'3 

o 

o 

Q. 

3 

c 


£ 

3 

'u 

CX 

o 

gS 

^ 3 

cj  £ 
^ 3 

3 1m 

CO  t: 


3 

3 

O 

^ r-* 
3 S 

c2  ^ X 

« c-g 

fe  « g 

C 3 

'S  ^ ^ 

5 2 ^ 

G o 

O <4-^  C«M 

0 3 0 


° 1 

^ G 
G CL 

« S G ^ 

(M  3 o 3 

« s s & 

'T?  3 ej 

g o 2 I 

M J=  Q.  ^ 


3 

O 


C 3 

0,  u 

S 5 

3 ■ 2 

■«  J=  g C 
13  g 

c 0]  C “ 

a .2  ® « 

je  .tJ  £ « 
o > tj  ° 
Q)  3 CL 
-^^33 


•«  o £ 


3 T3 


tM 

3 

co: 

;cC 


3 
3 
O 
T3 
k. 
3 
N 
3 
X 

« « 
k. 

Q.  G 
« 3 


T3 

G 

3 


T3 

C ^ 
^ OJ 

£ 

iS  § 

3 O 
,3  O 


2 


U 

Oh 


hs  'n  .2 

G 

O fj 

a 

m -2  OT 
■2  2 <= 
3 2 

« « 

? 3 ' 


.p 


iJ 

3 

'C 

CL 

O 

gS 
^ 2 
3 

3 C 

CO  t: 


3 

00) 

2 > 
2x 

3 

I-  o 

c2 

3 3 
1m  O 

3 O*  c 
G ,3  c 

*3  ^ 3 
'g  T3  T3 
O G G 
o 3 3 


3 


T3 

Si. 

^ c 

^ G 
G O' 

5 S G ^ 
3333 
S M«  O — 


3 

o 


3 3 
^ 3 


G CL 
‘ ^ 


C S « - 
iJ  X a ^ 


c 

3 

s . 

O ^ 
O 

c 

"Q  ° 
G 3 

a .S 
s > 

3 •— 
O 3 


3 


O 

'2  2 
G -t-3 

3 G 

c “ 

c « 

o 

3 CL 
3 3 


■>■:. 

“I 

:0t 

P 

S E^! 

CO  £<♦ 
OK 

OS 

<0 

tsj  < 


•••T3: 

■ u 
CC 
TJ 
rC 

■S 

CO 


:CC 


^c2 

3 ^ 
3 CO 

? C 
3 3 

G £ 
G 5 

^ 3 

N ^ 
3 'a 
X 3 

G 2 
3 'o 
^ o 

G 3 
-»-•  3 

3 3 

E t: 

G 
3 


t: 

G 

3 ^ 

3 3 

V-  -3 

G h: 

& G 
2 G 3 

a:  E .£ 


c 

o 

’S 

o 

3 

a 


3 

b. 

3 

G 


G 

o 

o 

^3 

G 

3 

3 

2 

3 

k. 

t: 


3 

C 

a 

o 

b. 

a 

CL 

3 

o 

^3 

CO 


3 


3 

3 

O 


O 

3 

b« 

CL 

&lfl 

G 

'S. 

3 

3 

mI*: 

3 

3 

G 

o 

X 

t: 

o 

o 

tD 

G 

E - 

£ a 

CL  1m 

J I 


3 

G 

^ G 

b G 

G G 


G 

o 

o 


•2  13 

.ti 

> S 

CL 

O 

3 

G G 

£ 

G 

G C 
o o 

s 

T3  3 
G 3 

G i 

0)  01 
J=  5 

o ^ 


CO 

CO 

CO 


O-J 

CO 

CO 


Page  23  of  25 


:C: 

:0 

OQ 

CO 

m 

O 

U 


0> 


Q> 

O 

viS 

o 

p 


T3 

OP 

v« 

<u 

> 

o 

o 

2 


J2  tf)  cd 

2 g)  s 

>.c  -S' 
^ t a 

c o c 
(V  C ^ 
o 

l-H  u o 


c 

o 

*-3  xJ  -*-1 

cd  OJ  03 

"S 

§)  -—  ^ 
j;  3 cn 

S3 

c « s i 

■^ali 


cn 

E 


tS-a  S 
^ 


0)  C 
b cd 


od 

cn 


Cd  cd  « 
> « 


c 

<v 


c 

o 


XJ 

<v 


^ =5  *3 

cn  ^ 


Cd 

3 

3 

> cn“ 

^ s 

s ^ 

tU)  o 

s 

• - 

»=•  ^ 


a; 

-C 


Cd 
03 
O 

flT  Ou  cn 

;;;  “ •-  £ 
i2  3 "O  CB 
^ <V  ^ 

O i 

Cd) 

;z  03 
o Cd 
>v  ^ 


c £ 

d)  ^ 

E c 

O-  ? *2 
o > ^ 

3 


O 

5 ^ > ^ 

;>  fc-  E ^ ^ ^ 

^ o .3  u u o 


C 

o a 
3 g 

s s 


5 ''i  03 

I as 

.2  03 

O ^ 

O C 
O Cd 


^C 

‘5 

c 

o 

o 


■2^«S 

Cd  ^ 

3 iJ 

e03 
Cd 

s ^ 

Cd  3 

d)  o 

cd  u 
a 3 
d)  N 
u cd 

^ j: 


3 

3 

*U 

0 

1 1 

3 

0 3 

u 

3 

3 

3 

T3 

3 

5 

3 

0 

T3 

*"  '3  • 

c 

Q. 

3 

3 

3 

03  .2 

c g ^ 

0 

‘-Zj 

U 

3 

a 

0 

Cm 

3 

3 

i|s 

2 "o 
2 c 3 

.2 

3 

E 

u 

3 

0. 

^33 

U 

s 

a 

*C 

o 

CO 


cd 

3 

3 

> 03“ 
'O  0) 

■£:S 

tJ)  ® 

.£  -JS 

s » 

^ o 


d) 

J2 

3 ^ 

« 3 
d) 


C 

d) 

E 

d> 


Cd 
03 
O 

Q.  03 
03  C 

^ 1 

rug 


&> 


1“’^ 

.3  u 


.£  ® 
;3  03 

o Cd 
>%  > 
o ^ 
d)  u- 
u o 


0 a 
3 g 

s s 

u« 

"o  o 

5 03  CO 

1 

.5  <«  3 
^ 

O t3  c 
o C 3 
O cd  u 


T3 

5 

s 

*3 

E 
3 

o 
u 
cd 

d)  - 

u ^ 
cd  u 
a cd 
d)  M 
u Cd 
Oh  JZ 


S « 

5 03 

^ s 
2 « 
o '~0 
u 
d) 

a 
o 
u 

a 


d; 

-Q 

u 5 

o > 
03  O 

d)  c 

^ i 

T3 

g- 

I*  i 

x -fcJ 

d)  Qj 

T3  u 


03 

S 

S 

03 

1 o i 

a-“  '■♦ 

03  2 .5 

2 3:  I 
? E 5 

5 3 c 
cd  03  % 


o 

d) 


Wt 

.2 

CO 

CC 


Cd 

3 


d) 

3: 


> 03 

^ s 
.S:S 

tij)  o 

•S:S 

s » 
^ s 


3 

d) 

E 

g- > 

^ O 
QJ  U 

> s* 

d)  g 
X3  .3 


“-2 
« 3 -n 
£ - 


CO 

03 

0 

01  03 

■ E 

3 
d) 

o i 

;3  03 
u Cd 

o ^ 


o 
3 

T3  _ 
d)  d)  u- 
u u o 


u ^ 

0 a 

e 

5 <u 

— Cm 
^ — 

■2  S “ 

1 as 

.E  03  c 

"2^2 
o t3  c 

o C o 
O 3 o 


s 

g - 


2 cd 

TO  03 


d)  o ^ 
t;  T3  u 
Cd  u 0) 

3 o, 

2 ® 
u 3 u 

3:  a 


d) 

-Q 

u 5 

t)  > 
03  O 
<L»  C 

h3  u 

E -u* 
CO  c 

?3  g 

5 

S ® 

d)  (u 

T3  u 


03 

E 

.2 

03 


no 
: U 

ra 

■:..C- 

^■:S: 

03. 

CO 

• pi»< 

• ■ 

■fM. 

xn 


tj) 

.S 

11 

d)  c^ 

> g 
0)  u 

« 

i a 

0)  d) 

3:  »- 
o C 


u 

o 


'M 

d> 
u 

^ 0) 
a ^ 
3 e 

T3  .5 


03 

E 

Cd 

d) 

u 

M) 

03 

d) 


03 
Cd 

> 03  ^ 

>U  ^ Cm 
'O  3 O 
3 d)  ^ 
— c 3 

g)  I g 

5 > Q, 

^ 2 .2 

^ 2 - 


>v 

Q* 

E 

3 

Cm 

O 

"cd 

03 

O 

a 

03 

T3  . 

3 

3 

3 

o 

‘-Z3 

o 

3 

*o 

o 

S 2 

3 ^ 

.E  3 

'2  ‘3 

O M 

o g 

o S 


u 

c2 

5 

3 

3 

3 

3 

o 

T3 

u 

3 

M 

3 

JZ 

T3 

3 


3 

E 

3 


3 
3 

“ a 

3 


o 
3 
^ T3 

3 0) 
O.  Q. 
3 o 

P-i  a 


T3 

3 

cd 

- •30 

« g .2  'E 
s-ii  a 

£ -2  -P  s 

3 ^3  C ® 

U 3 •--  a; 

c*  1 1 ’-S 
£ .2  a § 

« -2  S g- 

3 3 5 

Cd  .2 

_r;  ^ 

3 'S  cd 

a .2  2 

’u  <0  5 h: 

« “ ^ -b 
,2  £ a -5: 
^2'T3  - 

"2  « = <=  « 

3 >%  Cd  G 
CC  « _ ^ 

>^x;  333 

C?  3 u 3 

eo  .E  0)  o 
•30330. 
3 O-  E c 

3 3 2 U 3 

T3  X 3 O 

M- « X o .P-  u 


10 


ID 

CO 

CD 


•xP 

GO 

CD 


Page  24 


o 

o 

"C 

♦5 

"a 

s 

•o 

o 


cn 

C 

o 

cd 


CO 

CO 


a 


JS 

^ O 

o 3 

^ tkfl  -w  ^ "qj 

u C C (n 

C c 5 o 

u c -r 

03  « 

03 


^ c « CO 

T3  O -5  c 2 

u CO  C CO 


CO 

C 

o 

’*3 

^ *5 

S ^ 


CO 
> 
o 

B 

03 
V- 

^ 03  C 

^ CO  c 

*“5  ‘5  *5 

C o CO 

03  CO  S 

T3  2 

CO  ^ 


CO 

B 

03 

CO 

^ CO 
CO  c 

I-  S3 

.22  a 

^ O 
T3  T3 
C C 
CO  CO 


c 

C (U 

s ^ 

^ O 

i i2  g> 

^ c S 

O 03  03 

C ^ 

C^  03  ^ 

^ I.  03 
^ b 

C S t03 

03  cr  £ 

-a  (i;  ^ 
l-H  fc-  ^ 


T3  W 

_2  O 

CO  'O 

c c 

OO  CO 

1^ 

s« 


rC3:- 

. o 

CO 

o 

u.- 

PU 

^:C4-4: 

o 

>. 

0> 

ij 


« 

'Q 

.c 

CQ 


03 

C 'a 

u 03 


CO  ^ 
^ CO 

G 
o 

CO 
CO 


T3 

c 


o «3 

c J3 

03  O 

s ^ 
- £ 

05  CO  CO 
CO  ^ 

O TO 

05  *C 

.ti  « 
5 £ 


C CO 

S N 


03 

CO 

CO 

:2 

*C 

T3 

c 

CO 

CO 

u 

o 

CO 

03 

03 

2 

CO 

£ 

o 

v« 

03 

T3 

*o 

C 

03 

O 

03 

6 

T3 

o 

CO 

03 

C 

T3 

c 

CO 

'V* 

c 

o 

C 

CO 

CO 

CQ 

c 

CO 

CO 

>> 

CO 

CO 

C 

o 

CJ 

u 

o 

CO 

o 

c 

CO 

CO 

'O 

03 

u 

13 

> 

CO 

o 

*<S 

C 

CO 

03 

Si 

TS* 

co 

VS 

c 

03 

La 

CO 

N 

:S 

o 

£ 

o 

a 

(/i 

CO 

h* 

03 

03 

ZP 

O 

S3 

CO 

CO 

3 

T3 

CO 

J3 

i 

03 

W 

a 

o 

03 

CO 

03 

T3 

C 

CO 

6 S 

c 

•2  ^ S 

i s ° 

c2  c > 

C o 


03 

'C 

o « o 

CO  "tj  ^ 

03  .2  C 
T3  o £ 

"S  ° £ 

C CO  03 
CO  CO 

'^■^1 

'a 

S3  a * 

^ 2 


CO 

s « 

2'5i  i2 

Tt  ^ 03 

2 -C 

CO  O 

JS  ^ 'O 
« 2 c 

■?  I “ 

- S "a 

05  CO 

f=  « " 


03 

'C 


o 

CO 

03 

T3 


5 

3 

.'::  «5 

^ S 


T3 
C 
CO  CO 


2 . 
CO 

•G  c 


A 

>.  CO  03 
w -a  U 
‘13 

g |:S 


T3 

C 

CO 

CO 

£ 

03 


C ^ 

« S'  s 

33  ■«  .2 

§ a 2 

£ w S 

03  *<-  CU 

W T3  O 


CJ 

Cj 

'VA 

c 

8 ^ .2 

2 -a 

® c s 

^ o E 

1 2 ^ 


T3 

C 

CO 

6 S 
^ .2 


CO  CX--  O jC 


■ 'Ut 

s 

CO 

CC 


03 


'C  'n  c^ 

« .2  c 

“ O 03 


CO 

a - 


T3 

C 


S £ 


V]  tM 

CO  03 
CO  CO 

.a 

fcj  CO 

C S J3 

OJ  N ^ 
OB  •- 

J-H  ^ > 


J2  S?  ^ 

■S  £ 2 

g ^ 

CO  o 

^ c 
^ 2 « 

ijJ-a- 

'2  CO 

£ « i2 


CO 

*c 


03 

J3 


CO 

CO 

o 

CL. 

CO 


C 'a 
o « 

0)  03  ^ 

o C ^ 

— 0<“T3  — 

S 2 -5  CO  £ 2 

'o  £ 5 I J 

c « jc  2 5 S 

03  y ^ £ CO  03 

'c  2 *>  ® 9* 

I— I > w CO  o 


a u 
.o  *3 
i cr 
< £ 
c S 

O « 

l:i 

II 


ra 

r.U: 

CC 

T3 

c 

.5 

CO 

CO 


CO 


I ^ 

-a  o 

^ CO 
CO  03 

*i "« 
s « 

CO  . , 
CO  CO 
CO  CO 

<a  3 


T3 

C -- 

CO  C 


CO  03 

I 


N 
A 

_C  CO 

« O 

-Q  ‘C  T3 
•r  « C 
w 03 

CO  2 , 

« £ T3 


^ £ 


^ CO 
CO 


CO 


£ CO  03 

-S  *9 

CO  c: 


J= 

5 ® 

^ CO 

T3  £ 

s 

.2  « 

o 

O CO 
CO  ^ 

2 CO 
05  CO 

^ I 

^ .2 

03  ^ 

N ^ 

CO  'a 

js  c 

03  ^ 

-Q 

CO 
> 
o 


Urn 

o 

CO 

03 

T3 

T3 

c 

CO 


c 


CO 

c 

o 


e 2 

" 2 I. 

T3  w 9* 


T3 

03 

u 

cr 

03 

L- 

CO 

CO 

td) 

c 


CQ 

L- 

0 
‘T* 

03 

J2 

1 

C 

o 

03 

*> 

O 

Ph 


.r- 

m 

‘CO 


CO 

ai 

CO 


Page  25  of  25 


Meeting  Notebook  (1  example) 

Contents  were  used  at  a dissemination  workshop. 


Center  for  Occupational  Research  and  Development 


f ■' 

Overview  of  the  Skills  ' 

Standard  Project  ■ 


The  Industrial  Vision 


Hazardous  Materials  Management 
Technician  Skills  Standard 


Industrial  Site  Visits 


Skills  Standard — The  School-to 
Work  Connection 

Developing  Educational 
Goals  from  Standards 

Postsecondary  Resources 


Certiflcation 


Miscellaneous 
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Monday,  October  3 
7:30  a.m. 

8:00  a.m. 

8:15  a.m. 


9:30  a.m. 
10:00  a.m. 


Noon 
1:00  p.m. 

2:30  p.m. 

3:00  p.m. 
3:30  p.m. 

5:00  p.m. 
6:30  p.m. 


Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 


Maurice  W.  Roney  Teaching  Center,  Waco,  Texas 

October  3-4, 1994 
Workshop  Agenda 


CORD  shuttle  van  from  Hilton  to  Roney  Teaching  Center 

Registration  and  continental  breakfast 

Introduction 

Welcome 

Overview  of  the  Skills  Standard  Project 
Introduction  of  Participants 

Mr.  Jim  Johnson,  Skills  Standard  Project  Director,  CORD 
Introduction  to  CORD 

Dr.  Walt  Edling,  Vice  President  for  Service  Programs,  CORD 

Break 

The  industrial  vision 

Moderator:  Mr.  Robert  Bear,  P.E.,  Facilities  and  Environmental  Consultants,  Inc. 
Remediation 

Ms.  Lois  George,  LaMoreaux  Associates 
Laboratory 

Mr.  Roger  Wise,  City  of  Tampa 
Compliance 

Mr.  Steve  Wiederwax,  American  Marazzi  Tile,  Inc. 

Ms.  Kristi  LaRue,  Texas  National  Resource  Conservation  Commission 

Transportation 

Mr.  Bruce  Rodgers,  Electric  Fuels  Corporation 

Lunch 

Panel  discussion 

Industrial  representatives.  Moderator:  Mr.  Robert  Bear 

Hazardous  Materials  Management  Technicians  Skills  Standard 

Mr.  Jim  Johnson  and  Mr.  Robert  Bear 

Break 

Industrial  site  visits  (small  groups) 

Allergan,  Marathon  Power  Technologies,  Plantation  Foods 

Return  to  Hilton 

Banquet 

Guest  Speaker:  Tom  Smith,  Union  Pacific  Railroad 


Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 


Maurice  W.  Roney  Teaching  Center,  Waco,  Texas 


October  3-4, 1994 
Workshop  Agenda 


Tuesday,  October  4 


7:30  a.m. 

CORD  shuttle  van  from  Hilton  to  Roney  Teaching  Center 

8:00  a.m. 

Continental  breakfast,  Roney  Teaching  Center 

8:15  a.m. 

Report  on  site  visits 
Participants 

8:45  a.m. 

Skills  Standard — the  school*to-work  connection 

Dr.  Walt  Edling 

9:45  a.m. 

Break 

10:00  a.m. 

Developing  educational  goals  from  standards 

• Occupational  Skills 

• General/Academic  Skills 

• Assessment  of  Skills 

Noon 

Lunch 

1:00  p.m. 

Postsecondary  resources 

Mr.  Doug  Feil,  Hazardous  Materials  Training  and  Research  Institute 
Mr.  Chuck  Ernst,  N CATC/NIST  Liaison 

2:00  p.m. 

Certification 

Mr.  Bob  Quier,  National  Environmental  Training  Association 

3:00  p.m. 

Closing 

Mr.  Jim  Johnson 

Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 
Maurice  W.  Roney  Teaching  Center,  Waco,  Texas 
October  3-4,  1994 

Final  Participants  List 


Elaine  Ashby 

Hagerstown  Junior  College 
1 1400  Robinwood  Drive 
Hagerstown,  MD  21742 
301/750-2800x268  or  368 
FAX  301/739-0737 


Jerry  Eades 

Program  Director 

Kentucky  Tech 

2019  Capitcil  Plaza  Tower 

500  Mero  Street 

Frankfort,  KY  40601 

502/564-8324  FAX  502/564-4800 


Tom  Bates 
Director 

Oklahoma  Environmental 
Training  Center 
Rose  State  College 
6420  S.E.  15th 
Midwest  City,  OK  73110 
405/733-7364  FAX  405/736-0372 


Bob  BecU" 


Facilities  and  Environmentcil 
Consultants,  Inc. 


205  Cambridge  Drive 
Longwood,  FL  32779-5709 
407/682-4462  407/682-6238 
FAX  407/682-7256 


Rick  Ellermann 

Instructor  of  Hazmat  Technology 
Lameu"  University-Port  Authur 
P.O.  Box  310 
Port  Authur,  TX  77641 
409/727-0886x324  FAX  409/985-4578 

Doug  Fell 
Associate  Director 
Hazardous  Matericils  Training  and 
ResecU"ch  Institute 
Kirkwood  Community  College 
6301  Kirkwood  Bouleveu"d  SW 
CedcU"  Rapids,  LA  52404 
319/398-5677  FAX  319/398-1250 


Charles  Clapperton 

Environmentcil  Restoration  Management 
Technology  Program  Coordinator 
Columbia  Basin  College 
2600  North  20th  Avenue 
Pasco,  WA  99301 

509/547-0511x388  FAX  509/546-0401 


Harvey  Franklin 
Chair,  TechniCcil  and  Industricil 
Technologies  Division 
L/ewis-Clcirk  State  College 
500  Eighth  Avenue 
L/ewiston,  ID  83501 
208//799-2220  FAX  208/799-2816 


Chad  Clibum 

Curriculum  Speicilist 

Richland  College 

12800  Abrans  Road 

Dallas,  TX  75243 

214/238-6905  FAX  214/238-6967 


Jean  Drevdahl 
17524  N.W.  Bernard  Place 
Beaverton,  OR  97006-4194 
503/629-0573  (h)  503/244-6111x5628 


Lois  George 
LaMoreaux  Associates 
2612  University  Boulevcird 
Tuscaloosa,  AL  35403 
205/752-5543  205/752-4043 

Claudia  Glass 
Director 

Environmental  Science  and  Math 
Rogers  State 

Will  Rogers  and  College  Hill 
Clciremore,  OK  74017 
918/341-7510  FAX  918/342-3811 
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Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 
Maurice  W.  Roney  Teaching  Center,  Waco,  Texas 
October  3-4,  1994 

Final  Participants  List 


Gary  Goodwin 

Dean  of  Continuing  Education 
Tarrent  County  Junior  College- 
Northwest 

4801  Marine  Creek  Way 
Ft.  Worth.  TX  76719 
817/232-7199  FAX  817/232-7680 

Roncild  Hancock 

Instructor/Director  Industrial  Trades 
Tyler  Junior  College 
Box  9020 
Tyler.  TX  75711 

903/510-2209  FAX  903/510-2330 

Anne  T.  Harri 

Assistant  Professor 

North  Dakota  State  College  of  Science 

203  Haverty  Hcill 

Wahpeton.  ND  58076 

701/671-2272  FAX  701/671-2145 

Brenda  Harrison 
Director 

Science  and  Math 
Rogers  State  University 
Will  Rogers  and  College  Hill 
Claremore.  OK  74017 
918/341-7510x277  FAX  918/342-381 1 

King  C.  Hoermann 
Texas  State  TechniCcil  College 
307  North  Breckenridge  Avenue 
Breckenridge.  TX  76424 
817/559-6559  FAX  8 17/559-8022 

R.M.  (Dickie)  Jones 

Education  Supervisor 

Brazosport  College 

500  College  Drive 

Lake  Jackson.  TX  77566 

409/266-3280  FAX  409/265-2944 

Darrell  Knowles 
Texas  State  Technical  College 
3801  Campus  Drive 
Waco,  TX  76705 

817/867-4843  FAX  8 17/867-3380 


Kristi  LaRue 

Texas  National  Resource  Conservation 
Commission 
12118  North  IH  35 
Park  35  Circle 
Building  D,  Room  207 
Austin.  TX  78753 

Charles  McKinny 
Instructor 
Del  Mar  College 
101  Baldwin 

Corpus  Christi,  TX  78404 
512/886-1701  FAX  512/886-1825 

Arthur  Morales 
Sandia  National  Laboratories 
P.O.  Box  5800:  MS-1351 
Albuquerque,  NM  87185-2340 
505/889-2340  FAX  505/889-2323 

Chidi  Onyenekwu 

Assistant  Professor  and  Director 

Safety  Program 

Delgado  Community  College 

615  Park  Avenue 

New  Orleans,  LA  70114 

504/483-4450 

Ed  Price 

Texas  State  Technical  College 
3801  Campus  Drive 
Waco,  TX  76705 
817/867-3438  800/792-8784 
602/956-6099 

Bruce  A.  Rodgers 
Electric  Fuels  Corporation 
One  Progress  Plaza 
BT  llA 

St.  Petersburg,  FL  33701 
813/824-6653 

Hugh  Rogers 

Texas  State  Technical  College 
3801  Campus  Drive 
Waco,  TX  76705 


Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 
Maurice  W.  Roney  Teaching  Center,  Waco,  Teicas 
October  3-4,  1994 

Final  Participants  list 


Ed  Simonson 
Instructor/Professor 
New  Hampshire  Technical  College 
North  Campus-NHTC  Rightway  Pass 
Laconia,  NH  03246 
603/524-3920  FAX  same 

Thomas  H.  Smith 
Senior  Special  Agent 
Hazeirdous  Material  Response 
Union  Pacific  Railroad  Company 
State  Railroad  Police 
1711  Quintana  Road 
San  Antonio,  TX  782 1 1 
210/921-4095 

Roger  Wise 

Tampa  Department  of  Sanitary  Sewers 
2700  Mciritime  Boulevcird 
Tampa,  FL  33605 
813/247-3451 


Center  for  Occupational  Research 
and  Development  Stuff 

Walt  Edllng,  Vice  President  for  Service 
Programs 

Jim  Johnson,  Senior  Resecirch  Associate 
Jim  Wright,  Research  Associate 
Chuck  Ernst,  NCATC/NIST  Liciison 
CeU’ol  Allen,  Secretary 


Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 
Maurice  W.  Roney  Teaching  Center,  Waco,  Texas 


October  3-4,  1994 


Participants  list 


Tom  Bates 
Director 

Oklahoma  Environmental 
Training  Center 
Rose  State  College 
6420  S.E.  15th 
Midwest  City,  OK  73110 
405/733-7364  FAX  405/736-0372 

Bob  Bear 

Facilities  and  Environmental 
Consultants,  Inc. 

205  Cambridge  Drive 
Longwood,  FL  32779-5709 
407/682-4462  407/682-6238 
FAX  407/682-7256 


Charles  Blaback 

Instructor 

Kilgore  College 

1100  Broadway 

Kilgore,  TX  73662 

903/753-9577  FAX  903/983-8600 


Charles  Clapperton 

Environmental  Restoration  Management 
Technology  Program  Coordinator 
Columbia  Beisin  College 
2600  North  20th  Avenue 
Pasco,  WA  99301 

509/547-0511x388  FAX  509/546-0401 


Jim  Clements 

Amarillo  Community  College 
P.O.  Box  447 
Amarillo,  TX  79718 
806/354-6405  FAX  806/354-6096 


Chad  Clibum 


Curriculum  Speialist 
Richland  College 
12800  Abrans  Road 


Dallas,  TX  75243 
214/238-6905  FAX  214/238-6967 


Jean  Drevdahl 
17524  N.W.  Bernard  Place 
Beaverton,  OR  97006-4194 
503/629-0573  (h)  503/244-6111x5628 

Jerry  Eades 

Program  Director 

KentuclQ^  Tech 

2019  Capital  Plaza  Tower 

500  Mero  Street 

Frankfort,  KY  40601 

502/564-8324  FAX  502/564-4800 

Rick  Ellermcinn 

Instructor  of  Heizmat  Technology 
Lamar  University-Port  Authur 
P.O.  Box  310 
Port  Authur,  TX  77641 
409/727-0886x324  FAX  409/985-4578 

Doug  Feil 
Associate  Director 
Hazardous  Materials  Training  and 
Research  Institute 
Kirkwood  Community  College 
6301  Kirkwood  Boulevard  SW 
Cedar  Rapids,  lA  52404 
319/398-5677  FAX  319/398-1250 

Harvey  Franklin 
Chair,  Technical  and  Industrial 
Technologies  Division 
Lewis-Clark  State  College 
500  Eighth  Avenue 
Lewiston,  ID  83501 
208//799-2220  FAX  208/799-2816 

Lois  George 
LaMoreaux  Associates 
2612  University  Boulevard 
Tuscaloosa,  AL  35403 
205/752-5543  205/752-4043 
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Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 
Maurice  W.  Roney  Teaching  Center,  Waco,  Texas 
October  3-4,  1994 

Participants  List 


Claudia  Glass 
Director 

Environmental  Science  and  Math 
Rogers  State 

Will  Rogers  and  College  Hill 
Clciremore,  OK  74017 
918/341-7510  FAX  918/342-3811 

Gary  Goodwin 

Dean  of  Continuing  Education 
Tarrent  County  Junior  College- 
Northwest 

4801  Meirine  Creek  Way 
Ft.  Worth,  TX  76719 
817/232-7199  FAX  817/232-7680 

Ronald  Hancock 

Instructor/Director  Industrial  Trades 
Tyler  Junior  College 
Box  9020 
lyier,  TX  75711 

903/510-2209  FAX  903/5 10r2330 

Anne  T.  Harri 

Assistant  Professor 

North  Dcikota  State  College  of  Science 

203  Haverty  Hall 

Wahpeton,  ND  58076 

701/671-2272  FAX  701/671-2145 

Brenda  Harrison 
Director 

Science  and  Math 
Rogers  State  University 
Will  Rogers  and  College  Hill 
Clciremore,  OK  74017 
918/341-7510x277  FAX  918/342-381 1 

King  C.  Hoermann 
Texas  State  Technical  College 
307  North  Breckenridge  Avenue 
Breckenridge,  TX  76424 
817/559-6559  FAX  817/559-8022 


Eva  Bonilla- Jackson 
Chief  Executive  Officer 
Occupational  Safety  and  Training 
Institute 

9000  W.  Bellfort,  Suite  570 
Houston,  TX  77031 
713/270-6882  FAX  713/270-8735 

RM.  (Dickie)  Jones 

Education  Supervisor 

Brazosport  College 

500  College  Drive 

Lake  Jackson,  TX  77566 

409/266-3280  FAX  409/265-2944 

Darrell  Knowles 
Texas  State  Technical  College 
3801  Campus  Drive 
Waco,  TX  76705 

817/867-4843  FAX  817/867-3380 
Kristi  LaRue 

Texas  National  Resource  Conservation 
Commission 
12118  North  IH  35 
Park  35  Circle 
Building  D,  Room  207 
Austin,  TX  78753 

Charles  McKirmy 
Instructor 
Del  Mar  College 
101  Baldwin 

Corpus  Christi,  TX  78404 
512/886-1701  FAX  512/886-1825 

Richard  J.  Montgomery 
Chair 

Physical  Life  Science  Division 
Hcigerstown  Junior  College 
1 1400  Robinwood  Drive 
Hcigerstown,  MD  21742 
301/750-2800x268  or  368 
FAX  301/739-0737 


Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination  Workshop  for  Educators 
Maurice  W.  Roney  Teaching  Center,  Waco.  Texas 
October  3-4,  1994 

Participants  List 


Arthur  Morales 
Sandia  National  Laboratories 
P.O.  Box  5800:  MS-1351 
Albuquerque,  NM  87185-2340 
505/889-2340  FAX  505/889-2323 

Ed  Price 

Texas  State  Technical  College 
3801  Campus  Drive 
Waco,  TX  76705 
817/867-3438  800/792-8784 
602/956-6099 

Robert  Quier 

National  Environmental  Training 
Association 

2930  East  Camelback  Road,  Suite  185 
Phoenix,  AZ  85016 

Bruce  A.  Rodgers 
Electric  Fuels  Corporation 
One  Progress  Plaza 
BT  llA 

St.  Petersburg,  FL  33701 
813/824-6653 

Ed  Simonson 
Instructor/Professor 
New  Hampshire  Technical  College 
North  Campus-NHTC  Rightway  Pass 
Laconia,  NH  03246 
603/524-3920  FAX  same 

Thomas  H.  Smith 
Senior  Special  Agent 
Hazardous  Material  Response 
Union  Pacific  Railroad  Company 
State  Railroad  Police 
1711  Quintana  Road 
San  Antonio,  TX  782 1 1 
210/921-4095 

Bill  Stanley 

Instructor 

Biology 

North  Central  Texas  College 
1525  West  California 
Gainesville,  TX  76240 
817/668-7751x350  FAX  817/668-6049 


Bob  Stenger 
Professor  of  Chemistry 
Hagerstown  Junior  College 
1 1400  Robinwood  Drive 
Hagerstown,  MD  21742 
301/740-2800x268  or  368 
FAX  301/739-0737 

Ken  Sweeney 
Director 

Research,  Planning  and  Development 
Alvin  Community  College 
3110  Mustang  Road 
Alvm,  TX  77511 

713/388-4856  FAX  713/388-4895 
Steven  Wiederwax 

Safety  and  Environmental  Administrator 

American  Marazzi  Tile 

359  Clay  Road 

Sunnyvale,  TX  75182-9710 

2 14/226-01 10x222  FAX  2 14/226-2263 

Roger  Wise 

Tampa  Department  of  Sanitary  Sewers 
2700  Maritime  Boulevard 
Tampa,  FL  33605 
813/247-3451 


Center  for  Occupational  Research 
and  Development  Staff 

Walt  Edling,  Vice  President  for  Service 
Programs 

Jim  Johnson,  Senior  Research  Associate 
Jim  Wright,  Research  Associate 
Chuck  Ernst,  NCATC/NIST  Liaison 
Carol  Allen,  Secretary 
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Hazardous  Materials  Management  Technicians 
Skills  Standard  Project 


Fact  Sheet 


September  1\. 


HAZARDOUS  MATERIALS  MANAGEMENT  TECHNICIAN 
SKILL  STANDARDS  PROJECT 

FACTS  ABOUT  SKILL  STANDARDS  PROJECTS: 

• Skill  standards  identify  the  skills,  attitudes,  knowledge  and  level  of  ability  an  individual  needs  to  perform 
successfully  in  the  workplace. 

• They  will  be  a common,  standardized  system  for  classifying  and  describing  the  skills  needed  for  a 
particular  occupation. 

• TTiey  form  a cornerstone  of  the  Clinton  Administration’s  workforce  development  system. 

• TTiere  are  twenty-two  (22)  projects  currently  in  process. 

• Pi'ojecis  are  a joint  effort  of  the  Department  of  Labor  and  the  Department  of  Education. 

• CORD  is  assigned  two  Skill  Standards  Development  Projects  (the  other  being  Photonics). 

• ALL  SKILL  STANDARDS  ARE  TO  BE  VOLUNTAR  Y AND  INDUSTR  Y BASED. 

ADVANTAGES  OF  SKILL  STANDARDS 

• Make  the  US  more  competitive  in  a global  market.  We  are  the  only  industrialized  nation  without  skill 
standards. 

• Businesses  will  have  better  information  to  hire  highly  skilled  workers. 

•.  Students  entering  the  labor  force  will  have  more  complete  information  about  job  skills. 

• Training  providers  will  become  more  accountable  since  training  will  have  a measurable  standard  for 
evaluation. 

• Assist  educators  develop  effective  and  efficient  training  programs  and  curriculum  materials. 

• Will  have  impact  on  the  Dictionary  of  Occupational  Titles. 

THE  CENTER  FOR  OCCUPATIONAL  RESEARCH  AND  DEVELOPMENT  (CORD) 

• Non-profit,  public  service  organization 

• Approximately  100  employees 

• Nearly  two  decades  of  service  to  education 

• International  in  scope 

• Dedicated  to  emerging  technologies 

• Prime-mover  in  the  national  TECH  PREP  initiatives 

• Develops  curriculum  materials  based  on  CONTEXTUAL  LEARNING  concepts 

HAZMAT  ADVISORY  COMMITTEE  MEMBERS  ARE  EXPECTED  TO 

• Provide  guidance  to  the  project. 

• Provide  technical  expertise  relative  to  skills  needed  for  successful  employment. 

• Identify  specialities  within  Hazardous  Materials  Management  Technology  based  on  occupational  needs. 

• Promote  the  skill  standards  development  work  within  their  organization  and  profession. 

• Read  and  give  feed-back  on  correspondence. 

• Attend  Advisory  Committee  meetings. 

• Attend  regional  focus  group  meetings  when  held  in  the  area. 

PROJECT  PLANS  AND  ACTIVITIES 

• Develop  a questionnaire  to  gather  data  from  potential  employers  of  Hazardous  Materials  Management 
Technicians  regarding  job  functions 

• Use  the  comments  on  the  questionnaire  to  generate  a tentative  list  of  skills.. 

• Disseminate  the  tentative  skill  list  to  obtain  information  about  the  priority  of  each  skill. 

• Determine  if  regional  variations  to  the  skill  list  change  the  priority  in  different  geographical  areas. 

• Assemble  data  and  produce  a skill  list  to  be  validated  by  the  advisory  committee  and  others. 

• Disseminate  the  final  skill  list  to  schools  and  interested  employers. 

• Assemble  a committee  to  evaluate  the  certification  of  HAZMAT  technicians 

• Prepare  a final  report  on  the  project  and  deliver  the  validated  skill  list  to  the  Department  of  Education  prior  to 
November  1,  1994 
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GENERAL  INFORMATION  ABOUT 
DEVELOPMENT  OF  SKILL  STANDARDS  FOR 
HAZARDOUS  MATERIALS  MANAGEMENT  TECHNOLOGY 


OVERALL  PROJECT  GOAL 

To  develop  business  and  education  skill  standards  for  Hazardous  Materials 
Management  Technologies. 

DEFINITION 

Skill  Standards  identify  the  knowledge,  skill,  level  of  ability  and  attitudes  needed 
to  satisfactory  perform  a given  job.  Standards  may  be  specific  to  a given 
occupation,  may  cross  occupational  lines,  or  may  apply  to  groups  of 
occupations." 

BACKGROUND 

A national  system  of  voluntary  skill  standards  is  being  developed  through 
partnerships  and  balanced  participation  of  business,  industry,  labor,  educators 
and  other  key  groups.  This  project  is  one  of  a series  of  skill  standards 
development  projects  that  has  been  funded  by  the  US  Department  of  Education. 
Similar  skill  standards  for  other  technologies  are  being  developed  under  grants 
from  the  Department  of  Labor. 

The  skills,  adaptability,  creativity  and  knowledge  of  American  workers  must  be 
the  foundation  for  our  continued  competitiveness  in  a global  economy. 
However,  problems  exist  in  the  lack  of  connection  between  the  skills  needed  in 
the  workplace  and  the  skills  imparted  through  education  and  training. 
Limitations  also  exist  today  due  to  the  lack  of  nationally  recognized  credentials 
for  specific  occupations. 

Skill  standards  projects,  such  as  this,  are  intended  to  fill  this  void  and  make  a 
strong  connection  between  employment  needs  of  business  and  industry  and  the 
educational  institutions  that  prepare  people  for  employment. 

HOW  WILL  THESE  SKILL  STANDARDS  BE  USED? 

The  results  of  this  project  will  give  guidance,  from  a national  perspective,  to 
schools  that  offer  or  intend  to  offer  training  for  entry  level  employment  of 
Hazardous  Materials  Management  Technicians.  These  skill  standards  will  also 
help  guide  curriculum  development  projects  in  the  future. 
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SKILL  STANDARDS 


• Key  component  of  Goals  2000: 
Educate  America 


• Funding  authorized  by  the  Carl 
Perkins  Vocational  and  Applied 
Technology  Act 


• Joint  effort  of  the  Departments  of 
Education  and  Labor 


Voluntary  and  Industrial  Based 
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DEFINITION 

Skill  Standards  identify  the 
knowledge,  skills,  attitudes  and 
level  of  ability  an  individual 
needs  to  perform  successfully 
in  the  workplace. 

They  have  no  uniform  nor 
required  format 


They  form  the  cornerstone  of  this 
Administration’s  workforce 
development  system. 
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ADVANTAGES 


I • Students  entering  the  labor  force  will 
have  better  information 


• Businesses  will  have  better 
information  to  hire  highly  skilled 
workers 

• Accountability  among  training 
providers  because  of  a measurable 
standard  for  evaluation 


• Assist  educators  develop  effective 
and  efficient  training  programs 


Impact  on  the  Dictionary  of 
Occupational  Titles 


1^^  Center  for  Occupational  ^ 
Research  & Development  \ 


NATIONAL  SKILL  STANDARDS  PROJECTS 


DEPARTMENT  OF  EDUCATION 


DEPARTMENT  OF  LABOR 


Health  Science  and  Technology 
Electronics 
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Printing 
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Metal  Working 
Electronics 

Electronics  Construction 
Retail  Trade 


Human  Service  Occupations 

Heavy  Highway/Utility  Construction  and 
Environmental  Remediation  and 
Demolition 

Chemical  Process  Industries 


Hazardous  Materials  Management 
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Photonics  Technician 

Argiscience/Biotechnology 

Welding  Occupations 

Food  Marketing  Industry 

Forest /Wood  Product  Production  and 
.Manufacturing 
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Project  Status 


The  staled  goal  of  the  project,  as  given  in  the  original  proposal  document,  is  to  "organize  and  manage  a 
coalition  of  organizations  related  to  the  hazardous  materials  industry  which  will  identify  the  skills  necessary 
and  the  training  required  for  hazardous  materials  management  technicians  (HMMT)." 

According  to  the  proposal,  the  goal  would  be  accomplished  through  the  following  activities: 

research  businesses  and  industries  involved  m hazardous  materials  management 

form  a coalition  of  participants  in  the  projeci 

select  and  empower  a technical  committee  including  business,  education,  and  labor  leaders 
design,  through  a participative,  iterative  process,  a model  for  skill  standards  in  the  industry 
devise  a method  for  assessing  and  evaluating  the  model 
promote  a process  for  maintaining  and  updaung  skill  standards 
secure  an  independent  evaluator  to  conduct  a summative  evaluation  of  the  projeci 


To  accomplish  Item  #1  (above),  CORD  staff  did  the  following: 

• interviewed  over  150  technicians,  employers,  consultants  or  educators  who  are  actively  involved  with 
Hazardous  Materials  Management  Technology.  Approximately  3/4  of  these  interviews  were  made 
by  phone.  The  remainder  were  conducted  in  tace-io-face  meetings. 

• conducted  site  visits  at  the  locations  listed  m die  uihle  below.  The  one  on  October  25,  1993  at 
Sherwin-Williams  Co.  was  during  and  immedutely  following  a fire  at  a paint  store  while  HMMT 
personnel  were  directing  fire  fighting  actiMiiev.  .A  different  team  of  HMMT  technicians  were  on  site 
after  the  fire  to  direct  clean-up  activiucs. 


Dates 

Organizatkm 

Location 

Team 

Member 

October  25,  1993 

Sherwin-Williamv  ( o. 

Waco,  TX 

Jim  Wright 

September  29,  1993 

Glace  & Radcliffc  ;uid  Associates 

Maitland,  FL 

Robert  Bear 

November  8,  1993 

PDG,  Environmcni;il.  Inc 

Titusville,  FL 

Robert  Bear 

November  12,  1993 

Radian  Corp 

Austin,  TX 

Jim  Wright 
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November  12,  1993 

3M  Center 

Austin,  TX 

Jim  Wright 

August  19,  1994 

EG&G/Kennedy  Space  Center 

Cape  Canaveral,  FL 

Robert  Bear 

September  9,  1994 

Kelly  Air  Force  Base 

San  Antonio,  TX 

Jim  Johnson 

September  9,  1994 

Wright-Patterson  Air  Force  Base 

Dayton,  OH 

Jim  Wright 

September  14,  1994 

Tupperware  Home  Parties,  Inc 

Orlando,  FL 

Roben  Bear 

September  21,  1994 

Marathon  Power  Systems 

Waco,  TX 

Jim  Wright 

To  accomplish  item  #2  (above),  the  following  activities  were  conducted 

• A team  was  assembled  that  consisted  to  two  consultants  and  selected  CORD  staff.  The  third-pany 
evaluator,  Dr.  Jerry  Riehl,  was  pan  of  that  team.  Dr.  Riehl  has  spent  his  career  as  a technical  expen 
in  subjects  related  to  chemical  and  nuclear  hazards.  Prior  to  retirement  he  was  the  Dean  of 
Technology  at  South  Seattle  Community  College.  His  experience,  knowledge  and  personal  contacts 
helped  establish  the  projects  direction.  Bob  Bear,  a Professional  Engineer  and  environmental 
consultant,  was  retained  as  pan  of  the  project  s team.  He  has  served  as  the  chairman  of  the 
industrial  advisory  committee  and  given  tlie  team  guidance  from  the  perspective  of  the  employer  of 
HMMT  technicians.  This  team  defined  the  categories  of  business  and  industries  that  should  be 
solicited  as  members  of  our  advisory  committee. 

• Telephone  and  personal  interviews  discovered  a group  of  interested  and  knowledgeable  individuals 
who  were  willing  to  dedicate  time  and  expenses  to  the  project  This  included  a commitment  to 
attend  two  advisory  committee  meetings  and  to  respond  to  requests  for  information  throughout  the 
course  of  the  project  Attempts  were  made  to  keep  the  committee  membership  balanced. 
Approximately  40  individuals  originally  agreed  to  serve  on  the  committee.  This  number  has 
increased  to  approximately  50  during  the  project. 

• The  involvement  of  professional  societies  was  solicited.  Approximately  90  societies  were  identified 
whose  primary  purpose  relates  to  the  conu*ol  of  hazardous  materials  or  environmental  issues.  During 
the  course  of  the  project,  six  professional  societies  have  responded  with  active  participation.  These 
include  the  following: 

• National  Environmental  Health  Association  (NEHA)  consists  of  a national  membership.  Public 
health  officials,  educators,  corporate  health  and  safety  personnel  and  independent  consultants 
constitute  the  bulk  of  their  membership.  They  are  subcontracted  on  the  project  to  coordinate 
other  societies  and  conduct  a survey  to  validate  occupational  task  and  skills  required  for  HMMT 
technicians.  NEHA  offers  certification  programs  for  professionals  and  technicians  working  the 
environmental  occupations. 

• National  Environmental  Training  As.sociation  (NETA)  provides  a certification  program  for 
individuals  who  conduct  training  programs  in  environmentally  related  disciplines.  To  become  a 
Certified  Environmental  Trainer  (CET)  an  individual  must  be  certified  in  a technical  area 
related  to  environmental  science  prior  to  attempting  certification  as  a u*ainer.  This  organization 
is  closely  aligned  to  community  colleges  offering  training  programs. 

• The  National  Association  of  Environmental  Professionals  (NAEP)  is  a membership  organi/aiu>n 
that  serves  a wide  variety  of  professionals  in  environmental  fields.  A large  number  of  these 
members  are  employers  of  HMMT.  The  organization  offers  a certification  program  for 
professionals  titled  Certified  Environmental  Professional  (CEP).  They  are  also  actively  pursuinL' 
a technician  certification  program. 
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• The  Hazardous  Materials  Control  Resources  Institute  (HMCRl)  is  a membership  organization 
that  conducts  two  major  conferences  each  year  and  several  other  U’aining  programs.  The 
principle  conference,  called  Supertund,  attracts  contractors  and  government  agencies  that  are 
involved  with  the  clean-up  of  some  of  this  country’s  most  contaminated  sites. 

• The  Partnership  for  Environmental  Technology  Education  (PETE)  is  a coalition  of  community 
colleges  with  programs  related  to  environmental  science.  Many  of  them  have  HMMT  programs. 
This  is  a national  organization  which  is  divided  into  six  geographical  regions.  Three  of  the 
regional  organizations  have  agreed  to  have  students  collect  survey  data  from  employers  in  their 
region.  Several  of  the  members  of  PETE’S  Board  of  Directors  are  members  of  our  advisory 
committee. 

• The  Institute  for  Hazardous  Materials  Managers  (IHMM)  and  the  Academy  of  Hazardous  Materials 
Managers  (AHMM)  provide  one  of  the  best  known  certification  programs  in  this  technology.  It  is 
the  Certified  Hazardous  Materials  Manager  (CHHM).  This  group  of  agencies  has  provided 
information  and  access  to  the  mailing  list  of  certified  individuals. 


To  accomplish  items  #3  and  #4  (above)  the  technical  advisory  committee  met  in  Washington,  D.C.  on 
December  3,  1993.  A list  of  possible  job  titles  was  presented  along  with  a “straw  man”  list  of  tasks  for  the 
committee’s  consideration.  A summary  of  the  committees  discussion  and  recommendations  was  as  follows: 

The  committee  expressed  a concern  that  job  titles  alone  would  not  be  useful  at  this  time.  Instead, 

they  categorized  HMMT  into  four  occupational  groups  according  to  the  environment  in  which  the 

worker  is  employed.  This  four  categories  are  as  follows: 

• Remediaiion-this  group  relates  to  individuals  who  are  assigned  to  clean-up  contaminated 
outdoor  sites.  Superfund  sites  is  a typical  example.  Other  examples  include  the  clean-up  of 
leaky,  underground  petroleum  tanks  at  gas  stations  and  our  nations  nuclear  facilities. 

• Transportation,  treatment,  storage  and  disposal  (TTSD)-This  category  includes  the  work  done 
within  most  major  companies,  oil  refineries,  chemical  process  industries,  municipal  waste 
treatment  facilities  and  disposal  locations  such  as  incinerators. 

• Regulations-since  this  technology  is  heavily  regulated  by  government  agencies  such  as  EPA, 

OS  HA,  and  state  regulatory  groups,  technicians  who  speciahze  in  applying  these  regulations  to 
the  companies  application  are  needed. 

• Laboratory /Analytical- this  group  includes  individuals  who  work  in  laboratory  facilities.  Their 
principle  job  tasks  relate  to  collecting,  testing  and  analyzing  contaminated  soil,  air,  and  liquid 
samples.  This  may  include  workers  at  municipal  waste  treatment  plants  that  have  to  collect  and 
analyze  samples  on  a continual  basis.  This  category  may  overlap  with  chemical  laboratory 
technicians. 

• Even  though  the  committee  identified  the  four  different  work  groups  defined  above,  they  estimated 

that  80%  - 90%  of  the  tasks,  skills  and  knowledge  would  be  identical  in  all  four  groups. 

• Additionally,  the  committees  directions  included  the  following: 

• the  skill  standards  for  HMMT  must  include  all  the  topics  identified  by  OSHA  training 
requirements,  (i.e.,  a person  employed  as  a HMMT  technician  must  be  certifiable  according  to 
the  OSHA  requirements) 

• the  project  must  investigate  how  regional  variations  effect  the  skills  expected  of  a HMMT 
technician,  (i.e.,  a HMMT  technician  employed  at  Hanford,  Washington,  near  the  nuclear 
clean-up  site  will  need  skills  related  to  nuclear  materials  while  a HMMT  technician  employed  by 
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a petroleum  company  near  Houston.  Texas  or  New  Orleans.  Louisiana,  may  need  other  skills, 
perhaps  related  to  shipping  hazardous  materials  on  ocean  going  vessels.) 

Regional  focus  group  meetings  were  suggested  as  a means  to  investigate  this  vanation.  These 
meetings  were  held  according  to  the  following  schedule. 


Location 

Date 

Attendance 

Assisting  Organization 

Seattle,  WA 

February  23,  1994 

33 

South  Seatde  Community 
College 

Miami,  FL 

March  8,  1994 

12 

Local  Ch^ter  of  NAEP 

Albuquerque.  NM 

March  11,  1994 

14 

American  Society  of  Safety 
Engineers 

New  Orleans,  LA 

April  30,  1994^ 

6 

HMCRJ 

Hagerstown,  MD 

June,  6,  1994 

12  ^ 

Hagerstown  Junior  College 

New  Orleans,  LA 

June  12,  1994 

8 

NAEP 

Nashua,  NH  (near 
Boston,  MA) 

August  25,  1994 

-30 

New  Hampshire  Community 
College 

To  exoand  the  “straw-man"  task  list,  the  committee  suggested  a survey  of  practitioners.  In  response, 
sever^  advisory  committee  members  (arid  other  interested  individuals)  provtded  ,ob  descnpljons  for 
employment  categories  grouped  under  the  broad  title.  HMMT.  Au  Aclrvrty  loumal  (Ap,»nd,x  D) 
was  distributed  to  over  100  employed  techuiclans.  The  Journal  asked  them  to  recori  the  ob 
functions  they  are  responsible  for  during  a typical  day.  It  ^so  asked  them  to  idenufy  “ks  *ey 
perform  weekly,  monthly  and  annually.  Approximately  50  responses  were  returned.  The  acti  ities 
listed  on  the  Journals  along  with  task  statements  from  job  descnptions  were  used  to  convert  the 
“straw-man"  task  list  into  a lengthy  outline.  The  task  statements  in  the  outline  were  grouped  and  a 
critical  verb  was  associated  with  each  statement.  A copy  of  this  oudine  is  included  as  Appends  E. 
This  oudine  became  the  main  discussion  topic  at  three  of  the  regional  focus  group  meeungs  where 
participants  were  asked  to  verify  or  change  the  verb  given  in  each  statemerit  and  to  rate  each 
Ltement  according  to  three  levels  of  priority  (1  = high,  2 = medium,  and  3 = low). 


In  addition  to  the  Advisory  Committee  meeting  held  in  Washington.  DC  on  DKember  3. 1994.  a 
second  committee  meeting  was  held  in  Fort  Worth,  Texas  on  J^e  17  1994.  This  ^ 

arranged  by  the  National  Environmental  Health  Associauon  (NEHA)  and  coordinated  with  ^eir 
annual  convention.  The  advisory  committee  studied  modified  versions  of  the  Task/ Activity  Oudine. 
Committee  members  were  grouped  for  discussion  according  to  the  four  work  groups  idenufied  above 
(remediadon.  TTSD.  Regulauons,  laboratory)  Modifications  were  made  to  the  outline  statements. 
The  recommendadons  resuldng  from  the  Fort  Worth  Advisory  Committee  meeung  included  the 
following: 


. Convert  the  Task/Activity  Oudine  into  a survey  to  be  distributed  to  large  numbers  of  employers 
for  validadon.  NEHA  subcontracted  to  design,  distribute,  collect  and  accumulate  date  from  this 
survey,  (expected  to  be  complete  by  September  15. 1994) 

. A subcommittee  of  the  HMMT  advisory  committee  should  be  established  to  work  directly  on 
issues  related  to  job  titles.  Rick  Collins  accepted  the  chairmanship  of  this  committee. 
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. Another  subcommittee  should  be  formed  to  consider  the  issue  of  certification  and  assessment  of 
individuals  against  the  standard. 

• Due  to  health  related  problems.  Dr.  Jerry  Riehl  has  been  unable  to  continue  as  an  active  member  of 
the  Project  Team.  He  is,  however,  available  for  consultation  and  will  assist  with  evaluation  of  the 
project.  Jean  Drevdahl  was  appointed  to  assume  the  principle  duties  of  the  third-party  evaluator  and 
project  team  member.  She  began  her  work  by  attending  the  June  17,  1994  advisory  committee 
meeting. 

• Tlie  CertiriCdtion  and  Assessment  coirur.ittee  was  formed  and  held  the  first  meeting  on  July  14  -15, 
1994  in  Waco,  Texas.  Members  of  the  subcommittee  and  their  affiliation  are  as  follows: 


Name 

AfTiliation 

Jerry  Allas 

Texas  Siaie  Technical  College 

Bob  Bear 

Facilities  and  Environmental  Consultants 

Jean  Drevdahl 

Third-party  Evaluator 

Llewellyn  Fambles 

Occupational  Safety  Training  Institute 

Dr.  Dan  McGrew 

HMCRI 

Reggie  Moore 

NEHA 

Ed  Price 

Texas  State  Technical  College 

Rick  Richardson 

NETA 

Valerie  Sherwood 

Assessment  Speciahst 

Sharon  Speer 

Occupational  Safety  Training  Institute 

Jim  Talley 

NAEP 

• A Project  Team  meeting  is  planned  for  September  23  - 24,  1994  at  the  offices  of  NEHA  in  Denver. 
Colorado.  The  purpose  of  this  meeting  is  to  evaluate  the  data  returned  from  the  survey  and  to 
condense  the  information  into  one  of  the  suggested  formates  provided  by  the  Department  of 
Education. 

To  accomplish  Item  #5  (above)  the  following  actions  have  been  implemented: 

• Third-pany  evaluators  have  been  part  of  the  planning  process  from  the  initiation  of  the  project.  The 
project  director  is  in  continual  communication  with  both  evaluators. 

• Three  evaluation  reports  will  be  produced  by  the  evaluators.  Two  formative  reports  have  been 
generated.  A summative  repon  will  be  produced  to  evaluate  the  completed  project  after  October  31, 
1994.  The  two  formative  reports  have  been  used  as  mid-course  adjustments  to  assure  that  the  project 
remains  on  target. 

• Two  issues  of  a newsletter  called  SKILL  STANDARD  REPORT  has  been  produced  and  mailed  to 
nearly  10(X)  interested  individuals  from  industry  and  education.  This  newsletter  not  only  gives 
information  about  the  skill  standards  by  seeks  feedback  from  readers. 

• A Skill  Standard  Workshop  is  planned  to  be  held  in  Waco  on  October  3 - 4,  1994.  The  purpose  ot 
the  workshop  will  be  to  help  educators  design  strategies  to  implement  the  Standard  in  their 
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education  process.  Industrial  experts,  who  have  been  involved  with  the  design  of  the  Standard,  will 
make  presentations  at  the  workshop  and  work  with  the  educators  in  small  groups  to  formulate 
methods  of  implementing  the  Standard  in  existing  HMMT  programs  or  evaluate  the  need  and 
structure  of  new  HMMT  programs. 

To  accomplish  Item  #6  (above)  the  following  actions  have  been  taken: 

• The  certification  subcommittee,  at  its  meeting  in  Waco  on  July  14-15,  gave  several 
recommendations  that  will  help  to  maintain  and  update  the  standards  over  time.  Their 
recommendations  included  the  following; 

• Training  programs  should  be  accredited  by  an  organization  consisting  of  educational  providers. 
These  may  include  public  schools,  private  schools  and  consulting  agencies.  PETE  was 
mentioned  several  times  as  such  an  organization.  The  intention  would  be  to  develop  accrediting 
requirements  for  Hazardous  Materials  Management  Technology  Programs  that  would  be 
consistent  with  the  National  Skill  Standard.  The  requirements  would  include  items  like  teacher 
qualifications,  facilities,  lab-to-lecture  ratio,  hours  of  instruction,  etc. 

• A certification  program  for  individuals  graduating  from  accredited  programs  should  also  be 
implemented.  Certification  programs  may  be  operated  by  different  agencies  but  professional 
societies  would  be  a typical  choice.  A comprehensive  certification  for  a “general"  HMMT 
should  be  maintained  by  a technician  oncntaied  organization.  (Since  that  meeting,  the 
Federation  of  Environmental  Technicians  { FET)  has  been  identified  as  an  organization  that  may 
fulfill  this  activity). 

• Specialty  certifications  should  also  be  made  available  for  sub-sets  of  the  Hazardous  Materials 
Management  industry.  For  instance,  a specialization  certification  could  be  available  in  Nuclear 
Technology  after  an  individual  has  completed  the  comprehensive  certification. 

• The  Skill  Standard  must  be  the  basis  for  ;uiy  certification  program.  Assessment  of  individual's 
skills  can  be  accomplished  by  a comprehensive  test  but  must  also  contain  some  performance 
based  items.  The  assessment  of  performance-based  skills  can  be  accomplished  while  a student  is 
enrolled  in  an  accredited  program. 

• Certification  should  be  directed  toward •  **|ob  entry"  skills.  A degree  should  not  be  a requirement 
for  certification. 

• Periodic  re-certification  and  assessment  should  be  built  into  the  program. 

• A continuing  education  requirement  should  be  incorporated  in  the  re-ceriification  process. 

• A database  has  been  constructed  in  which  dau  Irorn  schools  with  Hazardous  Materials  Management 
Programs  can  be  entered.  Four  generiil  lopks  ;irc  included  in  the  database  which  are  as  follows: 

• School  information  including  contact  n;unc.  address,  phone,  etc. 

• Program  information  including  type,  length,  degree  or  certificate 

• Course  information  including  course  luie.  length,  etc. 

• Textbook  information  for  each  course  in  the  program. 

• The  data  from  approximately  20  schools  have  been  entered  into  the  database  at  this  time.  These 
schools  have  volunteered  the  information  nr  provided  only  a school  catalog.  A great  deal  of  addition 
effort  is  needed  to  get  a reasonably  complete  set  of  data. 

• Presentations  about  the  Skill  Standard  Protect  been  make  at  various  community  college  meetings. 

These  include  two  PETE  meetings,  two  scmi-;innual  meetings  of  the  National  Coalition  of  Advanced 
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Technology  Centers  (NCATC)  and  at  the  National  Tech  Prep  Network  (NTPN)  meeting.  A total  of 
approximately  200  individuals  have  attended  these  presentations. 

An  article  on  the  project  has  been  submitted  to  a publisher.  It  is  expected  to  be  published  m the 
Journal  of  Occupational  Safety  and  Health  in  the  near  future. 


To  accomplish  Item  #7  above  CORD  has  assembled  a team  of  evaluators.  Dr.  Jerry  Riehl 
with  the  project  since  its  beginning.  Jean  Drevdahl  was  added  to  the  evaluation  team  when  R>ehl  s health 
prevented  him  from  traveling.  Dr.  Riehl  constructed  the  first  formaUve  report  and  Ms.  Drevdahl  gave  the 
second  formative  evaluation.  Ms.  Drevdahl  will  prepare  tlie  sumiiiative  report  with  consultation  from  Dr. 

Riehl. 
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Hazardous  Materials  Management  Technology 
Formative  Summary  #2 

Overview 

The  development  of  Occupational  Skill  Standards  for  Hazardous 
Materials  Management  Technology  (HMMT)  is  a process  that  is  being 
funded  by  a grant  from  the  Department  of  Education  in  conjunction 
with  the  Center  for  Occupational  Research  and  Development,  CORD, 
located  in  Waco,  Texas.  The  process  is  well  underway  and  will 
soon  produce  a survey  that  will  be  sent  to  a representative 
sample  of  individuals  in  the  Hazardous  Materials  field.  The 
results  will  then  be  analyzed  and  the  information  distributed  to 
those  who  would  like  to  receive  a copy.  This  has  been  made 
possible  through  the  dedicated  work  of  individuals  from  labor, 
industry,  government,  and  education.  These  groups  have 
cohesively  worked  to  derive  the  skill  standards  a HazMat 
technician  needs  when  they  complete  a training  program  and  enter 
the  workforce. 

The  primary  outcomes  of  this  project  were  identified  as  follows; 

1.  Select  an  advisory  group 

2.  Organize  and  conduct  regional  focus  groups 

3.  Develop  a survey  instrument  to  prioritize  tasks 
required  by  a HMMT  based  on  the  information  obtained 
from  the  advisory  group  and  focal  groups 

4.  Validate  the  tasks/skills  list  through  the  advisory 


committee 


5. 


Develop  a means  to  distribute  the  survey  to 
hazardous  materials  experts  (labor,  industry, 
government,  education)  for  their  input  and  validation 
Disseminate  the  information  to  interested  industries, 
schools,  and  training  providers. 

The  activities  are  enumerated  only  for  ease  of  description.  The 
activities  and  certification  discussion  are  of  equal  importance 
to  the  success  of  the  process  and  the  desired  outcome. 


Activity  Is  Selection  Of  The  Advisory  Committee 

A general  advisory  committee  has  been  formed  and  is  composed  of  a 
diverse  group  of  qualified  individuals  representing  industry, 
government,  professional  organizations,  labor,  large  and  small 
businesses,  and  educational  institutions. 

The  purpose  of  this  committee  is  twofold; 

2^,  Provide  advice  and  guidance  for  the  project; 

2,  Aid  in  the  development  of  job  level  descriptions  for 

the  skills  and  behaviors  needed  by  employees  who  handle 
and  manage  hazardous  materials  in  industry. 

Although  the  selection  of  members  is  very  diverse,  representation 
from  small  business  has  been  very  limited.  Jim  has  worked  very 
diligently  to  encourage  their  participation  in  all  phases  of  this 


project . 


Activity  2:  Organize  and  conduct  regional  focus  groups 

Focus  groups  were  conducted  around  the  nation  to  assist  in  the 
identification  of  regional  variations  in  HMMT  requirements.  Five 
focus  group  meetings  were  held  in  conjunction  with  HazMat  related 
organizational  meetings  and  held  at  the  following  locations: 
Seattle,  Washington:  February  22,  1994 
Miami,  Florida:  March  8,  1994 
Albuquerque,  New  Mexico:  March  11,  1994 
New  Orleans,  Louisiana:  April  6,  1994 
Hagerstown,  Maryland:  June  6,  1994 
New  Orleans,  Louisiana:  June  12,  1994 

The  purpose  of  this  process  was  to  get  representation  from  all  of 
geographical  regions  of  the  country.  A meeting  was  not  held  in 
the  middle  of  the  country,  but  participants  from  this  area  were 
able  to  attend  other  meetings . 


Activity  3:  Develop  a survey  instrument 


A draft  of  a survey  instrument  was  developed  and  pilot  tested  at 
the  April  6,  1994  focus  meeting  in  New  Orleans.  This  was 
extremely  helpful  because  a vast  amount  of  information  was 
obtained  and  the  survey  was  modified  to  incorporate  the  suggested 
changes . 

On  June  6,  1994,  in  Hagerstown,  MD,  a second  draft  of  the  survey 
was  used  at  the  regional  focus  group  meeting  to  ensure  the  skills 
of  the  HMMT  were  accurate. 

Then,  the  survey  was  used  at  a meeting  in  Fort  Worth,  Texas  on 
June  17,  1994.  This  meeting  was  jointly  sponsored  by  CORD  and 
the  National  Environmental  Health  Association,  NEHA.  This  date 
was  scheduled  because  it  was  the  day  prior  to  the  beginning  of 
NEHA's  national  conference  which  would  increase  the  attendance 
and  participation  of  individuals  at  this  meeting. 

At  the  meeting  there  were  20  individuals  from  industry, 
government,  professional  organizations,  and  educational 
facilities.  The  primary  emphasis  of  this  meeting  was  to  review 
the  draft  survey  which  identified  the  key  skills  a HMMT  would 
need  to  be  able  to  perform.  These  skills  were  identified  by  11 
areas  with  specific  tasks  listed  in  each  of  the  areas.  The  11 


areas  are  as  follows:  regulations,  recordkeeping,  identification 
and  labeling,  emergency  response,  transportation  and  storage, 
treatment  and  disposal,  training,  sampling  and  analysis,  safety, 
eguipment,  chemical  and  physical  hazards. 

A process  similar  to  a Delphi  was  use  for  this  exercise.  The 
participants  were  divided  into  groups  which  corresponded  to  the 
focus  areas  of  a HMMT:  compliance,  remediation, 

laboratory/analysis , and  treatment,  storage,  and  disposal  (TSD). 
The" participants  selected  the  group  they  felt  they  were  "expert" 
in  and  represented  this  during  the  day.  Each  group  reviewed  the 
15  page  survey  and  identified  several  items.  First,  was  the 
described  activity  actually  performed  by  a HMMT  in  that  specialty 
area.  If  the  task  was  not  performed,  it  was  deleted  from  the 
list.  Second,  was  the  underlined  verb  the  correct  one  to 
describe  the  task.  If  the  verb  was  inappropriate,  then  another 
verb  was  selected  which  proved  to  be  more  representative  of  the 
expertise  needed  by  the  HazMat  technician. 


After  the  activities  were  verified  for  accuracy  and  description, 
they  were  given  a value  of  one,  two,  or  three;  one  representing 
the  most  important  activity. 

At  the  end  of  the  day,  all  of  the  information  was  given  to  Reggie 
Moore  of  NEHA  who  took  the  information  and  formulated  it  into  a 
questionnaire  that  will  be  distributed  in  August.  A draft  of 


this  was  available  for  the  July  14, 


1994  meeting  in  Waco,  Texas 
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In  Waco,  a draft  of  the  survey  was  reviewed  by  Jim  Johnson, 

Project  Director.  Jim  made  several  suggestions  and  Reggie 
incorporated  the  changes  into  the  finalized  survey.  Then  Reggie 
sent  a draft  of  the  survey  to  all  of  the  individuals  who  were  in 
attendance  at  the  July  meeting.  These  attendees  then  sent  a copy 
of  the  draft  to  a representative  group  of  individuals  in  their 
geographical  area  to  review,  comment,  and  made  suggestions  to 
ensure  completeness  of  the  survey  prior  to  general  dissemination. 
The  information  obtained  from  the  draft  was  returned  to  Reggie  by 
August  1,  1994.  Reggie  incorporated  these  changes  into  the  final 
survey  which  will  be  mailed  out  the  middle  of  August. 

Although  this  type  of  process  takes  a considerable  amount  of  time 
and  effort,  it  provided  an  excellent  format  to  ensure 
completeness  of  the  questionnaire. 


Activity  5s  Develop  a means  to  distribute  the  survey 

Several  methods  will  be  used  to  obtain  validation  of  the  skills 
standards.  All  skills  standards  advisory  committee  members  and 
members  of  the  following  professional/educational  organizations 
will  receive  a copy  of  the  survey  to  complete.  The  organizations 

include: 

1.  Partnership  for  Environmental  Technology  Education, 

PETE;  all  of  the  participating  schools, 

2.  National  Environmental  Health  Association,  NEHA;  those 
individuals  who  are  part  of  the  HazMat  specialization 
area, 

3.  National  Association  of  Environmental  Professionals 
NAEP, 

4.  Hazardous  Materials  Control  Resources  Institute,  HMCRI; 
those  individuals  who  are  part  of  the  HazMat 
specialization  area, 

5.  National  Environmental  Training  Association,  NETA; 
those  individuals  in  the  HazMat  specialization  area. 

NEHA  is  responsible  for  mailing  the  survey  to  the  HazMat  members 
of  NEHA,  PETE,  NAEP,  HMCRI,  and  NETA.  In  Waco,  it  was  determined 
that  PETE,  HMCRI,  and  NEPA  will  provide  mailing  labels  and  a 
cover  letter  to  be  included  with  surveys  that  are  mailed  to  their 
respective  HazMat  members . Those  individuals  who  are  members  of 
the  Hazardous  Materials  section  of  NEHA  will  obtain  a copy  of  the 
survey. 
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The  goal  is  to  receive  a minimum  of  200  completed  surveys  from 
the  different  organizations.  This  goal  is  reasonable  and  will 
provide  a good  basis  from  which  the  specific  standards  can  be 

obtained. 


Activity  6:  Disseminate  the  information 

The  Skills  Standards  will  be  disseminated  at  a seminar  on  October 
3-4,  at  the  Roney  Teaching  Center  in  Waco,  Texas. 
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Certification 


An  issue  that  has  been  discussed  as  a companion  to  the  skills 
standards  is  the  concept  of  certification  for  HMMT.  During  the 
meeting  in  Waco,  the  need  and  benefit  of  a certification  process 
was  discussed.  Several  organizations  were  present  to  discuss  how 
their  certification  process  works.  The  organizations  that 
presented  included: 


NETA; 

Rick  Richardson 

NEHA; 

Reggie  Moore 

NAEP; 

Jim  Talley 

HMCRI ; 

Dan  McGrew 

BCSP,  ABIH,  CHMM; 

Jean  Drevdahl 

The  afternoon  focused  on  understanding  different  examples  of 
licensing  and  certification  in  other  related  organizations.  Alan 
Sosbe  of  CORD  discussed  the  certification  process  for  the 
Automotive  Service  Excellence.  Jean  presented  information  on  the 
licensing  process  for  registered  nurses  and  certification  for 
occupational  health  nurses . 

Following  these  presentations  Valerie  Sherwood  discussed  topics 
to  be  aware  of  when  you  are  evaluating  occupational  skills  and 
certification  processes  from  her  experience  in  England.  Based  on 
the  information  that  the  group  received  during  the  day  they  felt 
it  was  very  important  to  have  a certification  process  to  certify 
individuals  who  graduate  from  a HazMat  program  and  one  to  certify 


th©  educsit ionsil  institutions  • 


Friday  focused  on  developing  a certification  process.  The  group 
divided  into  two  teams  and  each  team  came  up  with  their  idea  of 
how  a certification  process  should  be  organized.  Out  of  the 
groups  came  a suggested  certification  process  for  individual  HMMT 
Sind  ©ducat ionsil  f aciliti©s  • 


Project  Manager's  Meeting 


On  July  21  and  22,  Jim  Jphnson  HMMT  Project  Director  and  Jean 
Drevdahl  attended  the  Director's  meeting  in  Washington,  D.C.  The 
meeting  commenced  with  a presentation  by  Dr.  Augusta  Kappner. 
After  her  remarks,  there  was  a presentation  from  Dr.  Brian  Shea 
from  the  Training  Technology  Resource  Center,  TTRC,  This  session 
demonstrated  the  computer  search  abilities  that  TTRC  can  perform. 
This  also  showed  how  we  can  access  the  information  that  is  on- 
line. 

In  the  afternoon,  the  group  broke  into  four  work  sessions.  Each 
session  reported  on  how  their  project  was  going  as  a means  of 
identifying  the  similarities  and  differences.  It  was  very 
interesting  to  see  that  most  of  the  projects  had  more  similar 
experiences  than  differences.  This  was  a very  powerful  session 
since  it  gave  us  time  to  look  at  our  project  and  integrate  some 
of  the  strengths  from  the  other  groups  into  the  HazMat  arena. 


Summary 


The  Hazardous  Materials  Management  Technician,  HMMT,  project  is 
progressing  very  well.  A modified  Delphi  technique  was  used  to 
identify  the  key  competencies  for  a HMMT . The  benefit  of  this 
type  of  study  is  that  it  allows  the  integration  and  validation  of 
the  skills  by  numerous  individuals  and  organizations  prior  to 
sending  out  the  final  survey.  This  process  will  help  to  ensure 
that  the  identified  skill  standards  represent  what  a HMMT  does 
after  graduating  from  a HazMat  program. 

The  next  challenge  is  to  finalize  the  survey  into  a format  that 
is  easy  to  understand  and  complete.  Jim  Johnson  made  a tactical 
decision  to  involve  National  Environmental  Health  Association, 
NEHA  in  the  process  of  formatting,  distributing,  and  analyzing 
survey.  This  was  a very  wise  decision  since  NEHA  is  very 
involved  in  this  field  and  has  the  expertise  within  their 
organization  to  format  the  questionnaire  and  tabulate  the  results 
in  a rapid  manner. 

Distribution  of  the  survey  is  key  to  ensure  that  those  who 
receive  it  will  be  representative  of  the  workers  in  the  field. 

At  the  Waco  meeting  in  July,  the  distribution  list  was  expanded 
to  include  several  organizations  who  are  involved  in  the  HazMat 
area.  Although  this  step  may  take  more  coordination  by  NEHA  with 
the  other  organizations,  the  final  product  will  be  well  worth  the 
effort  because  the  distribution  will  be  more  broad  based  and  not 


limited  to  those  individuals  who  are  members  on  only  one 
organization  which  could  bias  the  results. 

As  with  any  survey,  the  greatest  challenge  still  remains; 
ensuring  completed  surveys  are  returned  by  the  designated 
deadline.  The  goal  is  to  receive  at  least  200  completed  surveys. 
This  number  would  provide  the  responses  from  which  the  standards 
will  be  based  on.  This  could  require  additional  follow  up  since 
the  survey  will  be  distributed  during  August  which  is  typically  a 
vacation  month.  I would  recommend  that  some  process  be  developed 
to  follow  up  on  surveys  that  are  not  returned.  This  follow  up 
could  include  post-cards,  phone  calls,  or  reminder  letters. 

After  the  results  have  been  tabulated,  the  information  needs  to 
be  distributed  to  those  individuals,  organizations,  and 
institutions  that  participated  in  the  process  or  are  interested. 

A meeting  is  scheduled  in  October  to  review  the  results  of  this 
project.  In  addition,  I would  recommend  that  the  results  be 
published  in  the  HazMat  journals. 

A topic  for  further  investigation  would  be  to  determine  how  many 
of  the  institutions  that  have  HazMat  programs  teach  all  of  the 
tasks  that  are  identified  in  the  skill  standards.  If  several  of 
the  tasks  are  not  routinely  taught,  developing  some  means  of 
assistance  for  these  schools  would  help  to  ensure  that  the  skill 
standards  are  being  integrated  into  the  HMMT  programs.  This 
could  include  developing  curriculum,  reference  materials,  or  even 


table  top  exercises. 


Another  topic  that  will  be  evaluated  in  the  future  is  the  process 
of  certification.  Jim  is  progressing  very  well  on  this  area 
since  he  conducted  one  meeting  to  look  at  the  potential  format  to 
follow.  This  is  excellent  since  it  is  optimistic  to  expect  it  to 
be  comoleted  in  three  years,  and  Jim  is  well  on  the  way  after 
only  18  months. 

The  HazMat  field  is  very  dyneunic,  therefore  the  skill  standards 

need  to  be  evaluated  in  the  next  five  to  ten  years  to  see  if 
what  is  developed  in  1994  is  representative  of  what  the 
technician  is  doing  in  1999  or  2004. 

It  has  been  a pleasure  working  on  this  project  with  Jim  Johnson. 
Jim  brings  an  enormous  cunount  of  enthusiasm,  expertise,  and 
project  management  skills  to  this  area  which  are  reflected  in  the 
results  that  are  being  produced  by  this  project. 
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REMEDIATION 

Lois  D.  George 

P.E.  LaMoreaux  & Associates,  Inc. 


REMEDIATION/OVERVIEW 


Definition 

Objective 

Media 

Groundwater 
Surface  water 
Air 
Soil 

Potential  Pathways  and  Receptors  for  Contaminant  Migration 


Source 


Pathway 


Receptor 


Methods 


Source  Control 
Groundwater  Control 
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REMEDIAL  TECHNOLOGIES 


TECHNIQUE 


PURPOSE 


Ground-Water  Control  Technologies 


Capping 

(soil,  synthetic) 

Ground-water  pumping  and  treatment 
(air  stripping,  activated  granular 
charcoal,  UV/ozo  nation) 

Impermeable  barrier 

(survey  wall,  grout  curtain, 
sheet  piling,  French  drain) 

Subsurface  collection  drain 

Surface-water  diversion  and  collection 
(dikes,  berms,  ditches,  and 
benches) 

Permeable  treatment  bed 

Grading 


Revegetation 


Reduce  infiltration  and  thereby  minimize  leachate  generation 


Collect  and  control  leachate  for  treatment  in  on-site  or  off-site 
system 


In  downgradient  position  - limit  contaminant  migration; 
In  upgradient  position  - divert  ground  water  away 


Intercept  and  transport  contaminants 

Intercept  and  divert  runon  and  thereby  reduce  potential  for 
infiltration  and  leachate  generation 


Adsorb,  neutralize,  or  precipitate  contaminants 

Promote  surface  runoff,  reduce  infiltration  and  thereby  reduce 
leachate  generation 

Indirectly  reduce  leachate  generation  by  drying  surface  layers 
through  root  uptake 


Bioreclamation 


Degrade/remove  organic  compounds 


ERIC 


Soil  and  Sediment  Control  Technologies 


Capping 


Grading  and  revegetation 


Isolate  waste  materials,  control  off-site  transport  of  con- 
taminated sediment  on  soils,  supplement  vegetation,  prevent 
leachate  seeps 

Control  erosion 


Surface-water  diversion  and  collection  Intercept  and  divert  mnon,  slow  runoff,  control  erosion,  trap 
(dikes,  berms,  ditches,  trenches,  and  collect  sediments 
and  benches) 

Leachate  control 

Excavation  and  removal 
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Surface-Water  Control  Technologies 


Capping 

Grading  and  revegetation 


Isolate  waste  materials,  control  off-site  transportation  of 
contamination,  support  vegetation,  prevent  leachate  seeps 

Provide  non-erosive  runoff  by  shaping  topography,  support 
vegetation,  control  off-site  transport  of  contamination 


Surface-water  diversion  and  collection  Intercept  and  divert  runon,  erosion  control,  channel 
(dikes,  berms,  ditches,  trenches,  contaminated  mnoff 
and  benches) 

Seepage  basin 


Sediment  basin 

(check  dams,  basins,  ponds) 


Collect  runoff  and  provide  recharge 
Collect  contaminated  sediment/soil 


Leachate  control 


Collect  and  treat  leachate 


Surface-water  treatment  Treat  at  on-site  or  off-site  facility 

(air  sampling,  activated  granular 
charcoal,  UV/ozonation) 


Alr/Soll  Pore  Space  Control  Technologies 

Capping 

Gas  ventilation 

(pipe  or  trench  vents) 

Gas  collection  and  treatment 

Gas  barriers 


Remove  waste  from  the  site  for  treatment  or  secured  disposal 
Dispose  waste  material  in  an  approved  and  secured  landfill 


Mechanical  excavation 
Land  disposal 


Provide  impermeable  barrier  for  upward  migration/surface 
escape  of  decomposition  gases  and  volatiles 

Prevent  lateral  migration  of  gases,  vent  to  atmosphere  or  to 
treatment  or  collection  system 

Remove,  destruct,  or  collect  air  pollutants 

Prevent  lateral  subsurface  migration  of  gases 

Source  Control  Technologies 


Incineration  Thermally  oxidize  waste  material  in  controlled  on-site  or  off- 

site environment 

Solidification  Incorporate  waste  material  with  impermeable  substance 

In-situ  solidification  Inject  solidification  agents  directly  into  waste  site 
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In-situ  neutralization/detoxification 

Microbial  seeding 

Gas  injection/gas  extraction 

Soil  flushing 


Neutralize  or  immobilize  waste  by  application  of  neutralization 
agent  such  as  lime  to  the  waste  material 

Biodegrade  organic  waste 

Control  and  remove  gas  in  soil/waste 

Remove  contaminants  from  soil 


Institutional  Technologies 


Alternate  water  supply 
Environmental  monitoring 
Access  restrictions 


INVESTIGATION 


Tasks 

Topographic  mapping 
Geophysical  surveys 
Soil/water/air  sampling 
Well  Installation 
Laboratory  Analysis 

Data  management/interpretation/presentation 
Skills 

Surveying 

Operating  equipment/maintenance  and  repair 
Sample  collection  and  documentation 
Drilling 

Laboratory  testing/field  testing 
Computer 
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Prevent  public  exposure 

Continued  monitoring  to  track  remediation  processes 
Prevent  public  exposure 


Tools/Equipment 


Field  Equipment 
Altimeter 

Audio-visual  camera 

Bailers  (various  materials  and  sizes) 

Biological  sampling  equipment 

Brunton  compass 

Data  logger 

Field  chemistry  kit 

Generator 

Hand  auger/power  auger 
Kemmerer  sampler 
Laptop  computer 
Microbarograph 
Microscope 
Rain  gage 

Submersible  and  jet  pumps 
Water  filtration  unit 
Water-level  recorder/ 
water-level  indicator 


Analytical  Laboratory  Instruments 


Hazardous  Materials  and  Safety  Equipment 


Organic  vapor  analyzer, 
flame  ionization  detector 
Oxygen  supply 
Poly-coated  Tyvek  covers 
SCBA  (self-contained 
breathing  apparatus) 

Soil  sampler,  auger 
Stainless  steel  and  Teflon 
bailers 

Stainless  steel  and  Teflon 
soil  and  sludge  samplers 
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Air  purifying  respirator 
Coliwasa  sampler 
Combustible  gas/oxygen  meter 
Decontamination  equipment 
Disposable  eye  wash 
Disposable  gloves 
Draeger  air  monitors 
Eye  wash/body  drench 
First-aid  kit 

HnU  meter,  photoionization  detector 
Material  safety  data  sheets 
Metal  detector 
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Conductivity  meter 
Current  meter 
Dissolved  oxygen  meter 
Fluorometer 
Geiger  counter 
pH  meter 
Soil  pH  meter 
Turbidimeter 


Geophysical  Equipment 

Seismograph 
EM  conductivity 
Ground  penetrating  radar 
Metal  detector 
Borehole  logger 


S:\UX3\CORD 


REMEDIATION 


Tasks 


Soils  removal 

Installation  of  wells  and  pumping  system 
Trenching/utility  installation 
Trenching  and  install  rock 
Trenching  and  install  grout 
Site  safety 

Installation  of  monitoring  equipment 
Installation  of  computer  system 
Soil/water/air  sampling 
Laboratory  Analysis 

Data  management/interpretation/presentation 
Skills 


Map  and  plans  reading 
Operating  equipment/maintenance  and 
Sample  collection  and  documentation 
Drilling 

Laboratory  testing/field  testing 
Computer 

Operating  machinery 
General  carpentry 
Wiring 

Tools/Equipment 

Air  purifying  respirator 
Coliwasa  sampler 
Combustible  gas/oxygen  meter 
Decontamination  equipment 
Disposable  eye  wash 
Disposable  gloves 
Draeger  air  monitors 
Eye  wash/body  drench 
First-aid  kit 

HnU  meter,  photoionization  detector 
Material  safety  data  sheets 


repair 


Metal  detector 

Organic  vapor  analyzer,  flame 
ionization  detector 
Oxygen  supply 
Poly-coated  Tyvek  covers 
SCBA  (self-contained  breathing 
apparatus) 

Soil  sampler,  auger 
Stainless  steel  and  Teflon  bailers 
Stainless  steel  and  Teflon  soil 
and  sludge  samplers 


Analytical  Laboratory  Equipment 

487 
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Trencher 

Bobcat 

Backhoe 

Excavator 

Grader 

Dozer 


Vacuum  truck 
Generator 
Pumps 
Compressors 

Spill  prevention/control  tools  and 
supplies 


STANDARDS 


EPA 

The  last  major  environmental  statute  passed  is  the  Resource  Conservation  and 
Recovery  Act  (RCRA),  1976,  and  amended  in  1984.  The  law  is  divided  into  eight 
subsections.  The  three  subsections  of  primary  importance  include  provisions  to 
regulate  solid  waste  (Subtitle  D),  hazardous  waste  (Subtitle  C)  and  underground 
storage  tanks  (Subtitle  I).  The  law  was  originally  drafted  as  a solid  waste  recycling 
and  disposal  law  to  eliminate  open  dumps;  however,  implementation  was  focused  on 
regulating  hazardous  wastes. 

The  Comprehensive  Environmental  Response.  Compensation  and  Liability  (Super- 
fund)  Act  (CERCLA)  passed  in  1980  provides  the  federal  program  for  cleanup  of 
abandoned  waste  disposal  sites  and  ground-water  contamination. 

The  Suoerfund  Amendments  and  Reauthorization  Act  (SARA)  of  1 986  establishes 
"right-to-know"  on  releases  to  environment,  requires  states  to  establish  emergency 
response  districts  with  comprehensive  emergency  response  plans. 

OSHA 

The  Occupational  and  Safety  and  Health  Act  (OSHA),  enacted  in  1970,  is  the 
primary  Federal  law  regulating  toxic  substances  to  protect  workers  in  the  work  place. 
The  law  was  passed  as  the  result  of  increased  public  concern  about  work  place 
hazards  and  the  effects  of  exposure  to  hazardous  chemicals.  Before  passage  of  the 
law,  worker  safety  was  the  responsibility  of  State  agencies  and  labor  groups.  OSHA 
has  promulgated  the  regulations  to  cover  the  training  and  working  conditions 
requirements  of  SARA. 

DOT 

Hazardous  Materials  and  Transportation  Act,  1975,  gives  the  DOT  authority  to 
regulate  the  shipment  of  substances  that  may  pose  a threat  to  health,  safety,  property, 
or  the  environment  when  transported  by  air,  water,  rail,  or  highway. 
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The  Development  of  a Skills  Standard 
For 

Hazardous  Materials  Management 
Technology  Technicians 


During  the  past  decade  we  have  witnessed  a phenomenal  growth  in  the  concern  for  the 
environment  This  growth,  as  a result  of  ever-inaeasing  federal,  state,  and  local  regulations  and 
restrictions,  has  led  to  the  development  of  numerous  employment  opportunities.  For  the  most  part, 
the  employment  opportunities  have  been  filled  by  professionals  who  have — ^for  lack  of  a better 
term — grown  up  with  the  industry.  However  in  recent  years,  as  the  regulations  and  procedures 
have  become  more  standardized  and  routine  (and  concern  for  the  minimization  of  costs  in  a 
competitive  market  place  have  increased),  many  of  the  responsibilities  undertaken  by  professionals 
have  been  transferred  to  technician-level  personnel.  This  transition  from  professional  to 
technician-level  personnel  has  developed  an  opportunity  for  the  education  and  training  of 
individuals  with  specific  skills  and  caused  the  federal  government  to  recognize  the  need  for  the 
development  of  a measurable  Skills  Standard  for  these  individuals. 

The  United  States  remains  the  only  major  industrialized  nation  that  is  without  standards  to  define 
the  skills  required  for  industrial  occupations.  With  few  exceptions,  our  schools  have  been 
preparing  people  for  vocations  with  only  vague  Job  descriptions  to  guide  them.  Schools  can  only 
guess  at  the  demands  of  a particular  occupation  as  there  are  presently,  in  most  cases,  no  nationally- 
based  norm,  called  a SKILLS  STANDARD.  For  the  most  part,  schools  have  made  this  guess  with 
the  help  of  a small  number  of  localized  industrial  representatives.  This  has  limited  the 
effectiveness  of  schools  in  developing  programs  that  meet  the  needs  of  industry  beyond  a specific, 
locally  recognized  need.  It  is  little  wonder  that  schools  receive  criticism  for  producing  students 
who  cannot  function  in  an  entry-level  position  without  needing  long  periods  of  on-the-job  training 
before  they  become  productive  employees.  Additionally,  as  the  needs  of  industry  for  qualified, 
knowledgeable  technicians  has  increased  during  the  past  decade,  the  opportunities  for  schools  to 
develop  such  programs  has  increased. 

The  current  administration's  educational  initiative  is  designed  to  combat  this  dilemma  and  other 
educational  problems.  A multifaceted  program  referred  to  as  “Goals  2000;  Educate  America”  has 
as  one  of  its  top  priorities  the  development  of  SKILLS  STANDARDS  for  certain  key  occupations. 
A skills  standard  is  a definition  of  the  knowledge,  skills,  attitudes,  and  level  of  ability  that  are 
necessary  to  successfully  function  in  the  occupation.  At  this  time,  twenty-two  different 
occupational  Skills  Standardsdevelopment  projects  are  in  process.  In  addition,  other  projects  are 
underway  that  will  eventually  identify  and  standardize  foundational  skills  needed  for  all 
occupations.  These  skills  are  identified  in  the  Seaetary's  Commission  on  Achieving  Necessary 
Skills  report  relating  to  technical  and  interpersonal  skills.  Since  occupational  Skills  Standard  are  a 
new  concept  in  this  country,  there  is  no  uniform  or  developmental  process  for  them. 
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Guidelines  for  the  development  of  Skills  Standards  are  generally  accepted  as  follows: 

1.  Skills  Standards  must  be  voluntary, 

2.  They  must  be  industry-based, 

3.  The  occupation  must  be  explored  and  defined  in  detail, 

4.  A coalition  consisting  of  representatives  from  industry,  business,  and  education  must 
lead  the  development  and  validate  the  final  result, 

5.  A list  of  tasks  and  associated  skills  must  be  disseminated,  discussed,  debated  and 
modified  by  experts  in  the  field  until  a consensus  is  reached  and  the  list  is  recognized 
as  a “standard.” 

The  advantages  of  having  Skills  Standards  include: 

1 . Employees  will  have  a clear  picture  of  what  they  have  to  be  able  to  do  in  order  to 
be  successful  in  the  occupation. 

2.  Training  providers  can  be  held  more  accountable  since  a clear  set  of  performance 
expectations  will  be  outlined. 

3.  Skills  Standard  will  make  United  States  businesses  more  competitive  in  the  global 
marketplace,  since  workers  will  have  an  understanding  and  level  of  ability  that  will 
equip  them  to  perform  tasks  successfully. 

4.  Educational  institutions  and  curriculum  developers  will  have  a clearly  defined 
target  that  industry  has  provided. 

5.  Less  emphasis  wiD  be  placed  on  a degree  and  more  emphasis  placed  on  job-related 
skills. 


In  recognition  of  the  need  for  qualified  entry-level  personnel  in  this  area,  “Goals  2000:  Educate 
America”  includes  the  development  of  a Skills  Standard  for  Hazardous  Materials  Management 
Technology  (HMMT)  technicians.  In  the  development  of  this  standard  a national  advisory 
committee  has  been  assembled  to  guide  the  project  The  committee,  consisting  of  49 
representatives  (including  representatives  of  various  regulatory  agencies),  provides  several 
different  viewpoints.  The  composition  of  the  advisory  committee  is  shown  in  Table  1. 


Hazardous  Materials  Management  Technology 
^ Skills  Standard  Project 

National  Advisory  Committee  Membership 


Industry  13 

Consultant/Remediation  7 

Municipal  2 

Unions  3 

Societies  6 

Government  2 

Military  3 

Colleges  (Two-  and  Four- Year)  13 


Table  1 
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This  advisory  committee  has  been  commissioned  by  the  federal  government  with  the  task  of 
answering  fundamental  questions,  such  as; 

Is  an  HMMT  technician  the  person  who  responds  to  an  emergency  like  a chemical  spill  or 
a fire?  Or  is  that  person  a “firefighter”  with  some  special  skills? 

Does  an  HMMT  technician  work  with  short-term  emergency  response,  the  clean-up  or 
remediation  of  contaminated  sites,  or  work  on  long-term  pollution-prevention  projects? 

Does  an  HMMT  technician  need  to  possess  knowledge  of  chemical  hazards  only,  or  is  a 
knowledge  of  nuclear  and/or  biological  hazards  also  expected? 

How  completely  does  an  HMMT  technician  need  to  know  the  federal,  state,  and  local 
environmental  laws? 

Does  this  person  interpret  regulations  and  apply  them  to  a specific  situation,  or  does  the 
HMMT  technician  fill  out  and  submit  reports  to  various  agencies? 

Within  the  field  of  HMMT  are  different  occupations  which  require  different  skills  related  to 
hazardous  materials  management.  In  some  environmental  occupations,  a HMMT  technician  needs 
only  a limited  set  of  hazardous  materials  management  skills  while  in  other  occupations  a much 
more  rigorous  set  of  skills  is  required.  Indeed,  some  occupations  may  even  require  that  an  HMMT 
technician  obtain  specialized  skills  in  related  occupational  areas  such  as  safety  and  health, 
management,  regulations,  laboratory  operations,  remediation,  etc.  This  concept  is  illustrated  in 
Figure  1 which  begins  by  showing  that  all  technicians  need  foundational  skills  related  to 
communications,  mathematics,  science,  logical  reasoning  and  interpersonal  relations.  As 
occupational  skills  are  acquired,  a person  may  be  employable  in  some  hazardous  materials 
management  occupations  even  though  that  person  does  not  have  all  the  skills  required  to  become  a 
HM.MT  technician. 


Environmental  Science  Compared  to  Hazardous  Materials  Management  Technology 


./ 


Figure  1 
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The  definitions  of  HMMT  vary  depending  on  the  needs  of  the  prospective  employer.  Since  it  is  a 
subset  of  the  more  general  category  of  Environmental  Science,  it  is  instructive  to  explore  some  of 
the  history  of  the  development  of  this  field. 

Although  employment  in  the  environmental  industry  has  begun  to  flatten  out  recently',  in  our 
opinion,  the  outlook  still  remains  strong  for  opportunities  in  the  field  of  Environmental  Science. 
Environmental  Engineering  curricula  at  major  colleges  and  universities  across  the  United  States 
used  to  be  primarily  a subsection  of  the  Civil  Engineering  departments,  providing  a specialty  in 
water-waste  treatment  and  design  (WWT/D).  However,  in  the  past  several  years,  institutions  of 
higher  learning  are  beginning  to  place  the  Environmental  Engineering  curricula  on  its  own  as  stand- 
alone departments  of  Environmental  Engineering.  The  need  for  environmental  technicians  has 
paralleled  the  need  for  environmental  engineers. 

Qualified  HMMT  technicians  are  still  receiving  their  training  on  the  job.  According  to  one  study, 
on  the  whole  “technicians  (which,  although  not  identified  as  such,  includes  HMMT  technicians)  get 
more  education  and  training  in  preparation  for  their  jobs  and  upgrading  once  they  are  on  the  job 
than  any  other  occupational  group  . . 

The  authors  of  this  paper  have  hired  and  trained  four,  non-professional  HMMT  technicians  in  the 
last  four  years  due  to  the  expansion  of  the  industry.  In  each  case,  the  resumes  obtained  as  a result 
of  our  advertising  for  these  positions  were  divided  between  those  who  were  over-qualified  with 
baccalaureate  and  masters  degrees  in  engineering  and  geology  and  those  who  had  no  previous 
experience  or  education  that  would  have  qualified  them  prior  for  employment.  The  over-qualified 
people  were  not  considered,  which  meant  that  it,  therefore,  became  necessary  to  inunediately  send 
the  individuals  evenmally  hired  to  various  seminars  and  training  courses  and  to  spend  a great  deal 
of  time  with  them  in  the  field  in  order  to  provide  them  with  the  necessary  skills  to  perform  their 
work. 


1 Camardo,  Susan,  "Carving  Your  Niche  in  the  Environmental  Industry,  Peterson's  Job  Opps  '94. 
The  Environment.  Peterson's  Guides,  Princeton,  N.J:  1993. 

2 Carnavale,  Anthony  P.,  et  al.  Training  the  Technical  Work  Force.  Jossey-Bass,  Inc.,  Publishers, 

San  Francisco,  CA:  1990,  pg.  3. 
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HMMT  Technician  Defined 


So,  what  is  an  HMMT  technician  and  how  does  this  individual  fit  into  the  field  of  Environmental 
Science?  In  differentiating  technicians  from  technical  professionals  (that  is  to  say,  doctors, 
engineers  and  scientists),  Anthony  Camavale,  et  al,  states; 

Technicians  include  employees  whose  primary  expertise  lies  in  a particular 
technical  specialty  area.  While  technicians  have  a considerable  depth  of 
knowledge  and  highly  developed  skills  in  their  areas  of  expertise,  they  generally 
lack  the  breadth  of  knowledge  in  the  theoretical  aspects  of  their  specialties  that  is 
required  of  technical  professionals.  Although  many  technicians  are  graduates  of 
four  year  colleges,  many  have  developed  their  skills  and  knowledge  through 
technical  or  vocational  schools,  community  colleges,  or  on-the-job  training.  After 
technical  and  non-technical  professionals,  technicians  are  the  most  highly  educated 
and  well-trained  employees  in  the  American  workforce. 

Technicians  usually  receive  training  that  applies  directly  to  their  jobs.  This  training  has  its  basis  in 
theory  but  is  focused  more  directly  on  the  application  of  theory  to  the  job  than  is  training  for 
technical  professionals.^ 

According  to  the  Dictionary  of  Occupational  Titles  (Chronicle  Guidance  Publications,  1985,  pg. 
4.),  HMMT  technicians  are  individuals  who: 

...  provide  information  and  advice  on  ways  to  collect,  transport,  handle,  store,  and 
dispose  of  toxic  wastes.  They  help  monitor  and  direct  the  cleanup  of  land,  water, 
and  air.  These  technicians  survey  industries  to  learn  what  disposal  methods  they 
use.  They  look  at  hazardous  waste  treatment  disposal  from  the  standpoint  of  both 
effectiveness  and  cost.  From  their  findings,  they  make  recommendations  for  ways 
to  collect,  move,  store,  treat,  and  dispose  of  wastes.  They  offer  advice  and 
technical  aid  to  members  of  industry  and  government 

To  help  protect  people  and  the  environment,  HMMT  technicians,  especially  those  who  work  for  the 
state  or  federal  government,  draft  rules  and  regulations  for  handling  hazardous  waste.  They  also 
help  develop  programs  to  prevent  spills  of  hazardous  waste.  They  review  company  or  agency 
plans  for  spill  prevention,  and  they  suggest  changes  in  those  plans.  They  help  develop  regulations 
for  the  reporting  of  spills  and  for  meastning  environmental  damage  caused  by  those  spills.* 

We  submit  that  HMMT  technicians  are  highly  skilled  and  knowledgeable  individuals  who  are 
trained  to  use  technical  applications  of  theory  to  specific  tasks.  As  such,  they  may  work  with 
professionals  who  are  trained  in  the  understanding  of  theory  to  develop  and  implement  tasks  that 
relate  to  the  field  of  Environmental  Science.  This  is  not  to  say  that  HMMT  technicians  do  not  have 


3 ibid.,  pg.  11. 

4 Hudis,  Paula  M.,  et  al,  “Educational  Needs  and  Employment  Trends  of  Environmental 
Hazardous  Materials  Technicians  and  Related  Workers,”  National  Center  for  Research 
in  Vocational  Education  (NCRVE)  University  of  California  at  Berkeley,  Berkeley,  CA: 
December  1992,  pg.  71. 
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an  understanding  of  the  theoretical  concepts,  only  to  imply  that  their  experience  and  training  is 
directed  more  toward  the  implementation  of  the  theory  than  the  actual  concepts  behind  the  practice 
itself  As  such,  HMMT  technicians  fall  well  within  the  field  of  Environmental  Science  as  a major, 
necessary,  and  highly  employable  subset. 


Tasks  Performed  by  HMMT  Technicians 

This  project  defines  areas  of  specialization  for  HMMT  technicians.  The  tasks  performed  can  span 
a range  of  activities.^  Because  of  this  multiplicity  of  tasks,  in  order  to  provide  some  parameters, 
the  Advisory  committee  has  arbitrarily,  based  on  our  experience,  grouped  the  activities  of  an 
HMMT  technician  into  the  following  four  subsections: 

1.  Laboratory/Analytical  Technicians  (LAT):  The  primary  area  of  specialty  and 
focus  for  this  individual  is  the  analysis  and  testing  of  chemical  compounds  in  a 
laboratory  setting.  The  tasks  this  person  may  be  required  to  undertake  may 
range  from  the  initial  preparation  of  samples  for  analytical  testing  to  the 
operation  of  complex  and  highly  sensitive  instrumentation. 

2.  Compliance/Regulations  Technicians  (CRT):  This  individual's  primary  area 
of  specialty  and  focus  is  in  the  interpretation  and  implementation  of 
regulations  to  ensure  compliance  of  the  same  in  industry.  The  tasks  this 
person  may  be  asked  to  undertake  may  range  from  inspection  to  enforcement, 
and  to  the  writing  of  new  regulations  as  needs  arise  and  situations  change. 

3.  Field  Operations/Remediation  Technicians  (FORT):  The  FORTs  primary 
area  of  specialty  and  focus  is  in  the  practical  aspects  of  working  with 
chemical,  biological  and  nuclear  hazards  and  materials  in  the  field.  The  tasks 
this  person  may  be  asked  to  undertake  may  range  from  the  collection  of 
samples,  data  and  information  to  the  design  and  implementation  of  remedial 
and  collective  actions. 

4.  Transportation/Storage/Disposal  Technicians  (TSDT):  This  individual's 
primary  area  of  specialty  and  focus  is  in  the  methods  and  techniques  for  safe, 
effective  and  efficient  treatment,  storage  and  disposal  of  chemical,  biological 
and  nuclear  materials  and  wastes.  The  tasks  this  person  may  be  asked  to 
undertake  may  range  from  the  handling  of  hazardous  materials  and  wastes  to 
the  design  and  implementation  of  effective  treatment  and  disposal  methods. 


5 ibid.,  pg.  70. 
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A Typical  Day  in  the  Life  of  a HMMT  Technician 


As  previously  stated,  the  tasks  performed  by  an  HMMT  technician  can  span  a wide  range  of 
activities.  The  above  groupings  have  been  arbitrarily  arrived  at  in  an  effort  to  provide  some 
parameters  for  this  assessment.  Based  on  our  experience  in  working  in  the  field,  we  recognize  that 
to  attempt  to  finely  divide  the  tasks  performed  into  one  category  or  another  is  impractical.  These 
individuals  are  called  upon  by  their  employers  to  be  multifaceted,  and  there  is  no  such  thing  as  a 
typical  day  in  the  life  of  any  of  the  above-stated  groupings  of  individuals. 

However,  borrowing  from  the  approach  described  by  Paula  M.  Hudis,  et  al,®  there  do  appear  to  be 
some  broad  ranges  of  activities  under  which  the  activities  of  our  groupings  for  HMMT  technicians 
may  fall.  In  that  light,  we  offer  the  following  matrix  as  an  understanding  of  the  tasks  they  may  be 
called  upon  to  undertake  in  a typical  day. 


ACTIVITY 

HMMT  TECHNICIAN 

LAT 

CRT 

FORT 

TSDT 

Remediation 

♦ 

♦ 

5jo|! 

Corrective  Activities 

♦ 

♦ 

♦ 

Waste  Treatment  and  Management 

♦ 

♦ 

♦ 

Source  Minimization  and  Recycling 

♦ 

♦ 

Disposal  Activities 

♦ 

♦ 

♦ 

Monitoring  Activities 

♦ 

♦ 

♦ 

Transportation  Activities 

♦ 

♦ 

♦ 

Emergency  Response  Activities 

♦ 

♦ 

♦ 

* Area  of  Specialization  **  Primary  Area  of  Specialization 


Figure  2 


HMMT  Specialties  and  Where  Employment  is  Anticipated 
The  Environmental  Industry 

While  the  rate  of  employment  in  the  environmental  industry  is  flattening,  in  our  opinion  the  outlook 
still  remains  strong  for  employment  opportunities  in  the  field  of  Environmental  Science.  Susan 
Camardo,  writing  in  Peterson's  Job  Oops  '94.'’  states  that  the  environmental  industry  “had  been 
riding  high  in  the  mid  to  late  1980s,  with  growth  estimated  at  anywhere  from  16  to  30  percent  per 
year.  But  about  two  years  ago,  the  growth  rate  slowed  dramatically,  to  2.1  percent  in  1991  and 
3.9  percent  in  1992.  Grant  Ferrier,  editor  of  The  Environmental  Business  Journal,  predicts  that 
the  industry  will  remain  flat  throughout  1993,  with  an  upturn  starting  in  1994.  He  doesn't  see  the 
environmental  industry  returning  to  its  former  double-digit  growth  levels  but  projects  that  growth 
over  the  next  five  years  will  average  5 to  7 percent.”  Ms.  Camardo  offers  several  reasons  for  the 
slowdown  of  the  environmental  industry.  These  include:  1)  the  maturation  of  the  industry,  2)  the 
increase  in  competition,  3)  a shakeout  and  consolidation  of  companies  within  the  industry,  and  4) 


6 ibid.,  pp.  71-74. 

7 Camardo,  pp.  6-7. 
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the  postponement  of  environmental  spending  by  industry  due  to  prevailing  economic  forces. 
However,  she  notes  that  a steady  increase  in  the  number  of  jobs  in  the  environmental  industry  over 
the  past  several  years  has  been  charted  by  others.  In  1988,  there  were  793,159  jobs.  This  number 
has  changed  to  1,073,397  as  of  1992.  The  expectations  are  that  the  employment  figtire  will  rise 
further  to  1,327,150  jobs  in  1997. 

Ms.  Camardo  indicates  that  the  “industry  segments  that  look  particularly  strong  in  the  near  term 
are: 

• Environmental  energy  sources  (solar,  wind,  geothermal,  and  other  forms  of 
alternative  energy) 

• Air  pollution  control  (air  quality  management,  equipment  manufacturing) 

• Resource  recovery  (post-consumer  and  post-industrial  recyclers  and  scrap 
dealers,  waste-to-energy  plants) 

• Waste  management 

• Environmental  testing  and  analysis 

• Environmental  consulting 

The  most  sluggish  segment  is  expected  to  be  asbestos  abatement,  due  to  continuing  softness  in 
commercial  real  estate  sales,  which  historically  account  for  a third  of  this  segment's  market” 

In  discussing  the  “Industry  of  Tomorrow Ms.  Camardo  states; 

Perhaps  the  most  important  trend  experts  see  developing  is  a shift  in  the  forces 
driving  the  environmental  business.  Up  to  now,  growth  has  been  fueled  by 
corporate  America’s  needs  to  comply  with  extensive  and  often  complex 
environmental  regulations  ...  As  a result,  firms  specializing  in  environmental 
cleanup,  especially  those  in  the  waste  management  area,  have  made  up  the  largest 
and  strongest  part  of  the  industry.  And  the  price  tag  for  this  cleanup  has  been 
tremendous. 

But  now,  more  and  more  attention  is  being  focused  on  the  other  side  of  the 
environmental  equation — ^prevention.  Not  only  is  this  a necessary  step  to  take  in 
the  preservation  of  the  planet,  but  it  also  makes  good  business  sense.  Pollution 
prevention  relies  on  using  more  efficient  processes  to  reduce  wastes  while 
producing  more  product  per  unit  of  raw  material .... 

Jeffery  Leonard,  president  of  the  Global  Environment  Fund,  L.P.,  which  focuses 
on  investments  that  promote  environmental  improvement,  estimates  that  more  than 
half  of  United  States  environmental  spending  by  the  year  2000  will  spring  from 
non-regulatory  factors  rather  than  anti  pollution  laws.  According  to  Michael 
Silverstein  of  Environmental  Economics,  “The  real  action  is  going  to  be  in 
avoiding  environmental  expenditures  rather  than  making  them.” 

...  One  thing  is  certain — whatever  form  they  take,  environmental  jobs  are  here  to 
stay,  (emphasis  ours) . . . 
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Potential  Environmental  Employers* 


Based  on  our  observations  and  the  sources  we  consulted  for  this  paper,  potential  environmental 
employers  appear  to  fall  into  two  broad  categories:  Those  who  provide  environmental  services  and 
those  who  generate  hazardous  wastes  and  materials. 


Environmental  service  “includes  companies  that  provide  private  firms  and  government  entities  with 
environmental  waste  management,  hazardous  waste  removal,  and  environmental  management 
services  as  well  as  related  laboratory  and  environmental  equipment  services.  These  firms 
reportedly  represent  a $ 1 32  billion  business  in  the  United  States,  employing  about  8 14,000 
workers.” 


Those  who  generate  hazardous  wastes  and  materials  include  businesses  and  industries  that  “are 
rarely  classified  as  environmental  entities.  Instead,  they  may  include  manufacturers,  agricultural 
processors,  mining  operations,  public  utilities,  and  national  energy  laboratories.  These  hazardous 
waste  generating  organizations  employ  about  as  many  individuals  in  enviromnental  jobs  as  do 
environmental  services  firms.  In  combination,  these  two  sectors  of  the  environmental  industry 
include  nearly  two  million  American  workers,  about  1.5  percent  of  the  employed  civilian 
workforce.” 


Related  to  Our  Subgroups 

If,  as  previously  reported,  the  trend  in  the  next  several  years  will  be  away  from  remedial  activities 
and  toward  prevention,  it  would  seem  obvious  that  all  the  subgroups  we  have  identified  would 
benefit 

It  may  be  less  obvious  that  the  FORT  subgroup  will  find  the  possibilities  of  employment  increasing 
at  the  same  pace  as  the  other  three  subgroups.  However,  we  contend  that  this  group  will  see  an 
increase  in  employment  as  well.  Few  of  the  Superfund  sites  in  the  United  States  have  been 
remediated  since  Superfund's  inception  in  1986.  In  the  state  of  Florida  alone  some  have  estimated 
that  over  10,000  underground  storage  tanks  exist  Of  these,  it  has  also  been  widely  estimated  that 
approximately  one-quarter  are  leaking  their  contents  into  the  surrounding  environment  At  an 
industry-wide  accepted  standard  of  $150,000  to  $250,000  to  effectively  remediate  a site  involving 
underground  storage  tank  discharges,  a total  of  between  $375  million  and  $625  million  could  be 
required  to  clean  up  the  contamination  present  from  these  sites  alone.  Presently,  the  state  of 
Florida  has  been  setting  aside  approximately  $19  million  each  year  for  the  clean  up  of  sites 
contaminated  by  leaking  underground  storage  tanks.  Even  doubling  or  tripling  the  annual  amount 
of  dollars  available  from  the  state  of  Florida  would  not  begin  to  significantly  decrease  the  number 
of  years  it  would  take  to  remediate  these  sites. 


Based  on  our  experience,  we  have  learned  that  each  situation,  while  different,  is  not  necessarily 
unique.  Therefore,  while  underground  storage  tank  cleanup  may  not  be  the  major  concern  in 
another  part  of  the  United  States,  we  assume  that  other  situations  and  conditions  exist  elsewhere 
that  will  be  of  vital  concern  on  a per  capita  basis  to  that  area.  Therefore,  we  assume  that  FORT 
opportunities  will  continue  to  exist  in  the  foreseeable  future. 


8 Hudis,  Paula  M.,  et  al,  pp.  67-68. 
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In  regard  to  the  two  major  potential  employers  identified  earlier,  we  expect  that  the  services  of  all 
four  subgroups  will  be  required  by  both  segments.  This  expectation  is  based  on  the  activities  that 
we  have  defined  for  these  subgroups  and  the  inter-related  needs  of  the  two  segments  of  potential 
environmental  employers. 


Principle  Skills  Required  for  Each  Subgroup 

The  principle  skills  required  for  technicians  in  each  subgroup  as  we  have  defined  them  are  not  to  be 
confused  with  those  skills  which  we  consider  to  be  basic  skills  such  as  written  and  verbal 
communication  skills,  teamwork  and  physical  ability.  The  principle  skills  consist  of  those  skills 
which  are  necessary  on  a higher  level  so  that  the  HMMT  technician  can  effectively  perform  the 
tasks  required. 

As  seems  obvious  from  Figure  2,  the  tasks  each  subgroup  HMMT  technician  may  be  required  to 
undertake  in  a typical  day  overlap  the  tasks  of  the  other  subgroups.  That  is  to  say,  none  of  the 
subgroups  appears  to  be  able  to  claim  sole  ownership  of  the  activities  offered.  In  our  estimation, 
this  means  that  the  principle  skills  must  be  shared  across  the  subgroup  boundaries.  It  does  seem 
obvious  that  the  LAT  should  possess  a well-developed  principle  skill  level  in  laboratory  testing 
techniques.  However,  it  is  also  apparent  that  the  FORT  should  possess  an  understanding  of  and 
appreciation  for  laboratory  practices  in  order  to  provide  the  LAT  with  a sample  for  analysis  or  to 
develop  a sampling  program. 

In  short,  what  we  are  saying  is  that,  while  each  subgroup  may  find  it  necessary  to  develop  a keen 
understanding  or  skill  level  in  a particular  area,  it  is  also  necessary  for  the  subgroups  to  share 
common  abilities  and  understandings. 
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Identify  and  Categorize 

The  goal  of  the  current  project  is  to  identify  and  categorize  job  requirements.  It  is  not  to  produce  a 
training  curriculum.  In  addition,  this  project  does  not  attempt  to  associate  the  skills  with  any 
particular  type  of  school  or  degree.  We  do  expect  that  the  required  skills  can  be  grouped  into 
specific  categories  as  shown  in  Figure  3.  Even  though  a specific  certification  or  degree  does  not 
guarantee  the  acquisition  of  these  skills,  we  do  expect  that  a minimum  of  an  Associate  of  Science 
or  an  Associate  of  Applied  Science  degree  may  be  necessary. 


CURRICULUM  CONCEPT 
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Bio-Chemical  Core  Skills  are  required  by  many  technologies  grounded  in  Biology  or  Chemistry.  It 
is,  however,  necessary  to  analyze  these  very  carefully  because  the  same  topic  may  need  to  be 
understood  at  different  levels.  For  example,  a chemical  laboratory  technician  may  need  to 
understand  that  pH  is  a logarithmic  expression  that  defines  the  hydrogen  ion  concentration.  This 
technician  may  also  need  to  understand  and  manipulate  the  relationship  pH  = -log  H-i-.  An  HMMT 
technician  may  need  to  understand  that  pH  is  a measure  of  acidity  or  alkalinity  with  a value  of  7 
being  neutral.  However,  an  HMMT  technician  may  not  need  to  know  how  to  manipulate  the 
formula,  only  how  to  take  soil  or  water  samples,  measure  their  pH  with  a given  meter,  and  verify 
that  the  value  is  within  acceptable  limits. 
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CONCLUSIONS 


The  HMMT  study  identifies  basic  skills  that  technicians  must  possess  to  be  effective  as  entry-level  . 
personnel  in  the  environmental  field.  These  skills  have  been  identified  by  a national  advisory 
committee  through  a grant  firom  the  federal  government,  Departments  of  Education  and  Labor. 

The  identification  of  these  basic  Skills  Standard  was  achieved  through  a cooperative  effort  of 
people  involved  in  the  many  facets  of  the  environmental  industry,  government,  and  education. 

Additional  specialty  skills  may  be  developed  or  required  because  of  an  individual's  interests,  on- 
the-job  training,  or  the  unique  requirements  of  the  employer.  These  additional  skills  would 
represent  advanced  skill  levels  acquired  after  employment 

Further  assessment  and  identification  by  a HMMT  National  Advisory  Committee  whose  mission 
would  be  to  certify  that  individuals  have  achieved  the  skills  needed  to  meet  minimum  industry- 
based  skill  requirements  may  be  desirable.  The  task  of  standardizing  the  Skills  Standard  by 
developing  a conscientious  and  investigative  certification  processes  to  verify  that  they  have  been 
acquired  represents  additional  work  beyond  the  original  scope  of  the  project 

BIBLIOGRAPHY 

Camavale,  Anthony  P.,  Leila  J.  Gainer  and  Eric  R.  Schulz,  Training  the  Technical  Work  Force^ 
Jossey-Bass,  Inc.,  Publishers,  San  Francisco,  CA:  1990. 

Hudis,  Paula  M.,  Scott  L.  Garland,  Jason  R.  Matlof  and  Kathleen  L.  York,  “Educational  Needs 
and  Employment  Trends  of  Environmental  Hazardous  Materials  Technicians  and  Related 
Workers,  ” National  Center  for  Research  in  Vocational  Education,  University  of  California  at 
Berkeley,  Berkeley,  CA:  December  1992. 


“Needs  Analysis  and  Curriculum  Guide  for  Hazardous  Materials  Management  Technician 
Training,”  the  Texas  State  Technical  Institute  and  the  Center  for  Occupational  Research  and 
Development,  Waco,  TX:  October  1990. 

Peterson’s  Job  Opps  '94,  The  Environment,  Peterson's  Guides,  Princeton,  NJ:  1993. 


Copyright  © 1994  All  Rights  Reserved 


Center  for  Occupational  Research  and  Development 


12 


Hazardous  Materials  Management  Technicians 
Skills  Standards 
Workshop  for  Educators 
SITE  VISITS 


Participants  will  he  able  to  choose  one  of  the  following  sites  for  a short  1 1/2  hour  visit  on  Monday 
afternoon.  The  visit  will  include  a short  plant  tour  with  a plant  manager  who  has  responsibility  in  the 
environmental  area  and  a question  and  answer  session.  Please  be  ready  to  put  on  appropriate  safety 
attire  furnished  for  the  tour  and  to  walk  around  on  the  production  floor. 


Allergan,  Inc. 
8301  Mars  Dr. 
Waco,  TX 


Irving  H.  Rade 
Environmental  Health  & Safety 
Administrator 


Allergan  is  an  international  producer  of  eye  care  products.  Major  plant  production  is  lens  care  solutions. 
The  plant  still  has  a line  of  contact  lenses,  but  most  of  their  production  has  been  sold  to  another  company. 
The  plant  is  the  manufacturer  and  distribution  center  for  all  Allergan  products  in  the  United  States.  The 
plant  population  is  310  full  time  employees  and  an  average  of  200  temporary  employees. 


Marathon  Power  Technologies  Gilbert  H.  Vanderwerken 

8301  Imperial  Drive  Manager, 

Waco,  TX  Environmental/Safety  & Health 

Marathon  manufactures  nickel  cadmium  batters.  Major  product  line  is  industrial  batteries  for  aiiplanes 
and  very  large  machinery.  The  plant  has  about  300  employees. 


Plantation  Foods  Dr.  Jim  Cooper,  DVM 

2510  E.  Lake  Shore  Dr.  Manager,  Technical 

Waco,  Texas  Administration 

Keith  White,  PhD 
Corporate  Ergonomist 

Plantation  Foods  produce  turkey  meat  products  in  the  processed  food  market.  The  plant  processes 
approximately  30,000  turkeys  a day  which  go  into  a large  number  of  product  lines.  Plantations  Foods  also 
owns  farms  or  contracts  to  produce  all  of  their  birds.  The  plant  has  about  1,400  employees. 


Hazardous  Materials  Management  Technician 

Job  Scenario 
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SKILLS  STANDARD— 

THE-SCHOOL-TO-WORK 

CONNECTION 


A Presentation  to 


The  Hazardous  Materials  Management  Technicians 
Skills  Standard  Dissemination 
Workshop  for  Educators 

Roney  Teaching  Center 
Waco,  Texas 


October  4, 1994 


Dr.  Walter  Ediing,  Vice  President  for  Service  Programs 
Center  for  Occupational  Research  and  Development 
P.O.  Box  21689,  Waco,  Texas  76702-1689 
817A772-8756  800/972-2766 


Evolution  of  the 
Teaching/Learning  Process 

I.  The  Changing  Mission  of  Education 

A.  T ransmission  of  culture-Historical 

B.  Preparation  of  citizenship-literacy  (1900) 

C.  Preparation  for  continuing  education  (1945) 

D.  Education  for  work-education  for  everyone 
(1990) 

II.  Implications  for  the  Educational  Process 

A.  Challenges  to  and  assumptions  about 
teaching/learning 

B.  What  we  are  discovering  about 
teaching/learning 

1 . Contextual  learning 

2.  Forms  of  Intelligence 

3.  Learning  styles 

4.  Motivation 

III.  Implications  for  Curriculum 

A.  Contextual  or  applied  materials 

B.  Integrated  curricula 

C.  Work-based  learning 

D.  Worksite  learning 

E.  Educational  standards 

1 . Academic  standards 

2.  Skill  standards 

3.  SCANS  skills 
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...  American  schooling  sequesters 
students  from  the  real  world, 

• breaks  knowledge  down  artificially 
into  theoretical  disciplines, 

• breaks  disciplines  down  into 
component  pieces, 

• and  demands  that  students  commit 
fragments  of  knowledge  to  memory. 

• Applications  are  reserved  for  pen-and' 
paper  exercises  at  the  back  of  the 
chapter. 

• Interdisciplinary  applications  are  rare, 
and  applications  in  the  context  of 
working  groups  are  even  more  rare. 

America  and  the  New  Economy 
Anthony  Patrick  Carnevale 
ASTD/USDOL,  pg.  14, 1991 


FIVE  ASSUMPTIONS  ABOUT 
LEARNING— ALL  WRONG 


1 . THAT  PEOPLE  PREDICTABLY  TRANSFER 
LEARNING  FROM  ONE  SITUATION  TO 
ANOTHER. 

2.  THAT  LEARNERS  ARE  PASSIVE  RECEIVERS 
OF  WISDOM— VESSELS  INTO  WHICH 
KNOWLEDGE  IS  POURED. 

3.  THAT  LEARNING  IS  THE  STRENGTHENING 
OF  BONDS  BETWEEN  STIMULI  AND 
CORRECT  RESPONSES. 

4.  THAT  LEARNERS  ARE  BLANK  SLATES  ON 
WHICH  KNOWLEDGE  IS  INSCRIBED. 

5.  THAT  SKILLS  AND  KNOWLEDGE,  TO  BE 
TRANSFERABLE  TO  NEW  SITUATIONS, 
SHOULD  BE  ACQUIRED  INDEPENDENT  OF 
THEIR  CONTEXTS  OF  USES. 


REF:  Sue  E.  Berryman,  Director,  Institute  on  Education  and 
the  Economy,  Columbia  University. 


Independent  of  Context 


E = 


I = 


A = 


G = 


F = 


D = 


C = 


B = 


H = 


Caine  and  Caine.  Making  ConnectionS’leaching  and  the  Human  Brain.  ASCD,  Alexandria,  VA:  1 991 


The  Nature  of  Intelligence 


Howard  Gardner,  Professor  of  Education 
Harvard  University 


Seven  Forms  of  Intelligence 

• Linguistic 

• Logical/Mathematical 

• Musical 

• Spatial 

• Kinesthetic 

• interpersonal 

• intrapersonal 


Learning  Styles 

D.A.  Kolb 

MIT  School  of  Management 


Experiential  Learners 


Accommodator 

Learns  best  by 
experiencing  and  doing 


DOING 


Converger 

Learns  best  by 
thinking  and  doing 


FEELING 


THINKING 


Diverger 

Learns  best  by  watching 
and  experiencing 


WATCHING 


Assimiiator 
Learns  best  by 
watching  and  thinking 


Analytical  Learners 
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Literacy  and  Intrinsic  Motivation 

Dr.  MIhaly  Csikszentmihalya 
Chairman,  Behavioral  Science 
University  of  Chicago 


The  chief  impediments  to  literacy  are  not  that 
students  cannot  learn;  it  is  that  they  do  not  want 
to.  If  educators  tried  to  stimulate  the  students’ 
enjoyment  of  learning,  we  could  achieve  much 
better  results. 

Computers  follow  logical  steps  as  long  as  they  are 
plugged  in;  people  think  logically  only  when  they 
feel  like  it. 


Literacy  is  the  ability  to  code  and  decode 
information  preserved  in  memory  systems  outside 
the  brain.  Illiterates  are  not  necessarily  less 
smart;  rather,  they  are  excluded  from  access  to 
information  contained  in  a particular  set  of 
symbols. 

What  people  enjoy  the  most  in  their  lives  is  almost 
never  something  passive,  like  watching  television 
or  being  entertained. 


Four  ways  to  destroy  spontaneous  interest 

1 . Impose  rules,  procedures,  time  constraints 

2.  Emphasize  evaluation 

3.  Emphasize  competition 

4.  Make  the  individual  self-conscious 

(Schools  follow  this  prescription  closely) 


What  Do  We  Know  About  the  Learning  Process? 

• Most  people  learn  best  in  an  experiential  manner 
involving  personal  participation,  physical  or  hands- 
on  activities  and  opportunities  for  personal 
discovery. 

• Learning  is  greatiy  enhanced  when  concepts  are 
presented  in  a context  involving  relationships  that 
are  familiar  to  the  student. 

• Most  people  relate  better  to  concrete,  tangible 
examples  and  experiences  as  opposed  to  abstract, 
conceptual  models. 

• Most  people  are  extroverted  learners  and  learn  best 
through  interpersonal  communication,  group 
learning,  sharing,  mutual  support,  team  processes 
and  positive  reinforcement. 

• Rote  memorization  is  an  inefficient  and  ineffective 
learning  strategy. 

• Transfer  of  learning  from  one  situation  to  another  is 
not  consistently  predictable  and  the  ability  to  do  so 
is  a skill  in  itself  to  be  learned. 


Characteristics  of  Good  Educational  Practice 

1.  High  Expectations 

2.  Coherence  in  Learning 

3.  Synthesizing  Experiences 

4.  Integration  of  Education  and  Experience 

5.  Active  Learning 

6.  Ongoing  Practice  of  Learned  Skills 

7.  Assessment  of  Prompt  Feedback 

8.  Collaborative  Learning 

9.  Considerable  Time  on  Task 

10.  Respect  for  Diverse  Talents  and  Ways  of  Knowing 

11.  Frequent  Student — Faculty  Contact 

12.  Emphasis  on  the  Early  Years  of  Study 

Source:  O’Banion,  Terry  et  al.  Teaching  & Learning  in  the  Community 
College.  Washington  D.C.  American  Association  of  Community  Colleges, 
1994. 
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Tech  Prep 
A Broad  Definition 

Tech  Prep  is  a set  of 
principles  that  guide  a 
process  of  curriculum 
reform  leading  to 
desired  improvements 
in  the  educational 
system. 
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Integration  in  Tech  Prep  Curricula 


K-8 


Basic  Skills  Development 
Career  Information 
Career  Exploration 


er|c 


50% 

Curriculum  Content 
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100% 
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SCAN  Skills 

- Five  Competencies 

Resources:  identifies,  organizes,  plans,  and  allocates  resources 

A.  Time  Selects  goal-relevant  activities,  ranks  them,  allocates  time,  and  prepares  and 
follows  schedules 

B.  Money— Uses  or  prepares  budgets,  makes  forecasts,  keeps  records,  and  makes 
adjustments  to  meet  objectives 

C.  Material  and  Facilities— AcqmTts,  stores,  allocates,  and  uses  materials  or  space 
efficiently . 

, D.  Human  Resources — Assesses  skills  and  distributes  work  accordingly,  evaluates 
performance  and  provides  feedback 

Interpersonal;  Works  with  others 

A.  Participates  as  Member  of  a Team — contributes  to  group  effort 

B . Teaches  Others  New  Skills 

C.  Serves  Clients/Customers — works  to  satisfy  customers’  expectations 

D.  Exercises  Leadership  communicates  ideas  to  justify  position,  persuades  and  convinces 
others,  responsibly  challenges  existing  procedures  and  policies 

E.  Negotiates— worVs  toward  agreements  involving  exchange  of  resources,  resolves 
divergent  interests 

F.  Works  with  Diversity — works  well  with  men  and  women  from  diverse  backgrounds 

Information;  Acquires  and  uses  information 

A.  Acquires  and  Evaluates  Information 

B.  Organizes  and  Maintains  Information 

C.  Interprets  and  Communicates  Information 

D.  Uses  Computers  to  Process  Information  . 

Systems;  Understands  complex  inter-relationships 

A.  Understands  Systems— knows  how  social,  organizational,  and  technological  systems 
work  and  operates  effectively  with  them 

B.  Monitors  and  Corrects  Performance — distinguishes  trends,  predicts  impacts  on  system 
operations,  diagnoses  deviations  in  systems’  performance  and  corrects  malfunctions 

C.  Improves  or  Designs  Systems — suggests  modifications  to  existing  systems  and  develops 
new  or  alternative  systems  to  improve  performance 
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Technology;  Works  with  a variety  of  technologies 

A.  Selects  Technology — chooses  procedures,  tools  or  equipment  including  computers 
and_related  technologies 

B.  Applies  Technology  to  Task — Understands  overall  intent  and  proper  procedures 
for  setup  and  operation  of  equipment 

C.  Maintains  and  Troubleshoots  Equipment — Prevents,  identifies,  or  solves 
problems  with  equipment,  including  computers  and  other  technologies 


What  Work  Requires  of  Schools.  A SCANS  Report  for  America  2000.  A Letter  to  Parents,  Employers  and 
Educators.  The  Secretary’s  Commission  on  Achieving  Necessary  Skills,  U.S.  Department  of  Labor 


SCAN  SkiUs 


A Three-Part  Foundation 


Basic  Skills:  Reads,  writes,  performs  arithmetic  and  mathematical  operations,  listens  and 
speaks 


A.  Reading — locates,  understands,  and  interprets  written  information  in  prose  and  in 
documents  such  as  manuals,  graphs,  and  schedules 


B. 


Writing — communicates  thoughts,  ideas,  information,  and  messages  in  writing;  and 
creates  documents  such  as  letters,  directions,  manuals,  reports,  graphs,  and  flow  charts 


C.  Arithmetic/Mathematics — performs  basic  computations  and  tpproaches  practical 
problems  by  choosing  appropriately  from  a variety  of  mathematical  techniques 

D.  Listening — receives,  attends  to,  interprets,  and  responds  to  verbal  messages  and  other 
cues 


E.  Speaking — organizes  ideas  and  communicates  orally 


Thinking  Skills:  Thinks  creatively,  makes  decisions,  solves  problems,  visualizes,  knows 
how  to  learn,  and  reasons 


A.  Creative  Thinking — ^generates  new  ideas 

B.  Decision  Making — specifies  goals  and  constraints,  generates  alternatives,  considers  risks, 
and  evaluates  and  chooses  best  alternative 

C.  Problem  Solving — ^recognizes  problems  and  devises  and  implements  plan  of  action 

D.  Seeing  Things  in  the  Minds'  Eye — organizes,  and  processes  symbols,  pictures,  graphs, 
objects,  and  other  information 


E.  Knowing  How  to  Learn — uses  efficient  learning  techniques  to  acquire  and  apply  new 
knowledge  and  skills 


F. 


Reasoning — discovers  a rule  or  principle  underlying  the  relationship  between  two  or 
more  objects  and  applies  it  when  solving  a problem 


Personal  Qualities:  Displays  responsibility,  self-esteem,  sociability,  self-management,  and 
integrity  and  honesty 

A.  Responsibility — exerts  a high  level  of  effort  and  perseveres  towards  goal  attainment 

B.  Self-Esteem — believes  in  own  self-worth  and  maintains  a positive  view  of  self 

C.  Sociability — demonstrates  understanding,  friendliness,  adaptability,  empathy,  and 
politeness  in  group  settings 

D.  Self-Management — assesses  self  accurately,  sets  personal  goals,  monitors  progress,  and 
exhibits  self-control 

E.  Integrity/Honesty — chooses  ethical  courses  of  action 


What  Work  Requires  of  Schools.  A SCANS  Report  for  America  2000.  A Letter  to  Parents,  Employers  and 
Educators.  The  Seaetary’s  Commission  on  Achieving  Necessary  Skills,  U.S.  Department  of  Labor 


Hazardous  Materials  Management 
Technician  Skills  Standard 

Revisions  to  Initial  Working  Draft 

(Not  for  Dissemination) 


October  6, 1994 
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JOB  FUNCTION:  (A) 

Assist  in  the  evaitmthn  of  hazardous  materkto  and 
hazardous  waste  sample  data. 


Supporting  knowledge/skills: 

• Perform  mathematical  calculations  following  existing  formulae 
and  reference  materials 

• Prepare  maps,  plans,  graphs,  charts,  curves,  and  spreadsheets 
from  plotted  and  tabulated  data 

• Collect,  tabulate,  and  assist  in  the  evaluation  of  data  using 
appropriate  techniques  and  technology  such  as: 

computers 
calculators 
spreadsheets 
graphics 
data  bases 

• Check  laboratory  and/or  field  sample  analysis  by  comparison  to 
regulatory  limits 

• Document  and  evaluate  meter  and  gauge  reading  trends  and 
implement  appropriate  actions 

• Read  and  interpret  maps  and  blueprints 


Hazmai  Sundaris 
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JOB  FUNCTION:  (B) 

Safety  handle  hazardous  materiafB  and  hazardous 
wastes:. 


Supporting  knowledge/skills: 

• Use  chemical  reference  materials  to  obtain  information  on 
proper  chemical  handling 

• Communicate  with  suppliers  to  obtain  product  information 

• Recognize,  apply,  and  respond  appropriately  to  chemical 
hazard  information 

• Direct  personnel  in  the  proper  handling  and  control  of 
hazardous  materials  and  hazardous  wastes 

• Identify  and  implement  safe  ergonomic  controls  and  procedures 

• Recognize,  apply,  and  respond  appropriately  to  chemical 
hazard  information 

• Demonstrate  safe  handling  procedures  for  chemical  containers 
such  as: 

- Drums  - Portable  and  stationary  tanks 

- Bulk  containers 

• Identify  and  respond  to  emergencies,  alarms,  and  abnormal 
situations  in  accordance  with  written  procedures 

• Identify  and  implement  safe  chemical  handling  procedures  such 

as: 

- Bonding  - Ventilation 

- Grounding  - Storage 

- Vapor  control  - Fire  control 

• Provide  on-the-job  training  as  required 


Haznui  Sundard< 
l0-6-d4 
page  3 


JOB  FUNCTfONi  (C) 

Respond  to  hazardous  materiats  and  waste 
emergency  situation  in  accordance  with  regulatory 
requirements. 


Supporting  knowledge/skills: 

• Participate  as  a member  of  an  emergency  response  team 

• Ensure  that  adequate  spill  control  and  equipment  supplies  are 
available  at  all  times 

• Implement  necessary  components  of  an  emergency  response 
plan 

• Participate  in  the  development  and  revision  of  emergency 
response  programs 

• Demonstrate  competency  and  maintain  certification  in  first  aid 
and  CPR 

• Follow  guidelines  for  controlling  leaks  from  containers 

• Apply  environmental  considerations  to  emergency  situations 


Haemal  Standauls 
10-6-94 
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JOB  FVNCTfON:  (D} 

Operaie  equipmmt  mtated  to  hazardous  materiats 
and  hazardous  waste  operations^ 


Supporting  knowiedge/skills: 

• Identify  and  describe  the  safe  and  proper  use  of  equipment 
such  as: 

Drum  crushers 
Heavy  equipment 
Hand  tools 
Power  tools 

Motorized  lifting  devices 
Pumps,  valves,  and  meters 

Monitoring  and  sampling  equipment  and  instrumentation 

• Demonstrate  safe  and  proper  practices  in  the  use  of  equipment 
such  as: 

Drum  crushers 
Heavy  equipment 
Hand  tools 
Power  tools 

Motorized  lifting  devices 
Pumps,  valves,  and  meters 

Monitoring  and  sampling  equipment  and  instrumentation 

• Identify,  describe,  and  use  appropriate  equipment 
decontamination  procedures 

• Identify,  describe,  and  use  appropriate  operations  and 
maintenance  procedures,  plans,  and  manuals 

• Identify,  describe,  and  use  appropriate  health  and  safety 
equipment  such  as: 

Fire  extinguishers,  vehicles,  and  equipment 
Eye  wash  and  safety  showers 
First  aid 

Communication  systems 
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JOB  FUNCTION:  (E) 

Identify  and  label  hazardous  materials  and  hazardous 
^^0  !^  accordance  with  regulatory  requirements. 


Supporting  knowledge/skills: 


• Identify,  characterize,  and  label  hazardous  materials  by 
chemical  and  physical  properties,  such  as: 

- toxicity  - specific  gravity 

- flammability  - density 

- corrosivity  _ viscosity 

- reactivity  - color 

• Identify  and  characterize  hazardous  wastes  according  to 
regulatory  standards  such  as: 

- ignitability  _ TCLP  toxicity 

- corrosivity  - acute  toxicity 

- reactivity 

• Provide  proper  labeling  instructions  for  hazardous  wastes 

• Use  chemical  reference  materials  to  obtain  identification  and 
labeling  information 

• Check  for  correct  labels  and  MSDS  when  shipment  is  received 

• Label  containers  of  repackaged  materials  with  appropriate 
warnings  and  expiration  information 

• Direct  personnel  in  the  proper  identification  and  labelinq  of 
hazardous  materials 

Communicate  with  suppliers  to  obtain  identification  and  labelino 
information  ^ 
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JOB  FUNCTION:  (F) 

Calibrate,  operate  and  maintain  instrumentation. 


Supporting  knowledge/skills: 

• Evaluate  and  record  meter  and  gauge  readings 

• Perform  routine  maintenance  of  equipment  and  instrumentation 

• Operate  gages,  meters,  monitoring  and  sampling 
instrumentation 

• Calibrate  and  operate  field  and  laboratory  instrumentation  such 
as; 

Air  monitoring  instrumentation 
Groundwater  monitoring  instrumentation 
Surface  water  monitoring  instrumentation 
Soil  monitoring  instrumentation 
Solid  waste  monitoring  instrumentation 

• Identify  the  need  for  and  comply  with  factory  calibration 
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JOB  FUNCTION:  (G) 

Compile,  r^drdr  ^nd  mainta^ 

far  hazardous  materials  and  hazardous  waste  ' 
management  activities. 


Supporting  knowledge/skills: 

• Compile  and  maintain  a hazardous  materials  inventory 

• Compile  and  maintain  documentation  of  hazardous  materials, 

such  as: 

- field  notebooks 

- laboratory  data 

- vendor  invoices 

- purchase  orders 

- Material  Safety  Data  Sheets  (MSDS) 

- manifests 

- shipping  documents 

- exception  reports 

- chain  of  custody 

- equipment  calibration  and  maintenance 

- incident  documentation 

• Compile  and  maintain  records  to  prepare  compliance  reports 

• Ensure  current  Material  Safety  Data  Sheets  are  available  in  the 
workplace 

• Operate  and  maintain  auditable  recordkeeping  systems  in 
accordance  with  regulatory  requirements 

• Conduct  and  maintain  a hazardous  waste  inventory 

• Communicate  with  suppliers  to  obtain  product  information 

• Identify  and  maintain  an  inventory  of  empty  and  full  containers 

• Compile  and  maintain  personal  health  and  safety  records 
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JOB  FUNCTION:  (Hy  z: 

Implenwnt  procedures  to  c^rhply  with  appropri^^^^ 
'■■■■  ''regutsthns. 


Supporting  knowledge/skills: 


Read  and  apply  regulatory  standards  to  assure  compliance  in 
operations 

Obtain  hazardous  materials  and  hazardous  waste  permits 
and/or  approvals 

Describe  the  regulatory  process  from  the  introduction  of  a bill  to 
the  promulgation  of  a regulation 

Identify  and  describe  the  penalties  for  noncompliance 

Differentiate  between  federal,  state  and  local  hazardous 
materials  and  hazardous  waste  regulations  and  identify 
appropriate  regulatory  agencies 

Identify  the  regulatory  changes  and  the  impact  they  have  on  the 
operation 

Comply  with  federal,  state,  and  local  hazardous  materials  and 
hazardous  waste  regulations 

Conduct  audits  and  inspections  to  ensure  waste  management 
activities  are  in  compliance  with  local,  state  and  federal 
regulatory  regulations 

Follow  written  company  standard  operating  procedures 

Comply  with  federal,  state,  and  local  health  and  safety 
regulations 

Identify  sources  of  current  or  timely  regulatory  information 


O 
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JOB  FUNCTION:  (!) 


Impferfi^lappllcable  safety  reguiatltms  aii 
brochures. 


Supporting  knowledge/skills: 


• Demonstrate  safe  health  and  work  habits 

• Identify  and  respond  appropriately  to  unsafe  work  conditions 
and  situations 

• Read  and  implement  regulatory  standards  and  guidance 
relative  to  worker  safety  and  health  such  as: 

- Lockout/Tagout 

- Confined  Space 

- Hearing  Conservation 

- Blood-borne  pathogens 

- Fire  safety 

- Emergency  egress 

• Identify  and  describe  unsafe  workplace  and  job  conditions  and 
implement  corrective  actions 


O 
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JOB  FUNCTION:  (J) 

Select  and  use  af>propriate  personal  protective 
equipment  and  respiratory  protection. 


Supporting  knowledge/skills: 

• utilize  and  interpret  chemical  reference  materials  in  the 
selection  of  appropriate  personal  protective  equipment  and 
respirators 

• Communicate  with  suppliers  and  manufacturers  to  obtain 
product  information 

• Identify,  describe,  and  use  personal  protective  equipment  that 
is  appropriate  to  the  work  conditions 

• Identify  and  describe  the  elements  of  respiratory  and  personal 
protective  equipment  plans 

• Identify,  describe,  and  use  respiratory  protection  that  is 
appropriate  to  the  work  conditions 

• Identify,  describe,  and  use  appropriate  decontamination  and 
disposal  procedures  for  respirators  and  personal  protective 
equipment 

• Identify  and  describe  hazards  associated  with  the  use  and 
limitations  of  personal  protective  equipment  and  respiratory 
protection 

• Maintain  and  inspect  Personal  Protective  Equipment  and 
respiratory  protection  according  to  regulations 
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JOB  FUNCTION:  (K) 

Collect,  prepare,  document,  and  ship  samples 
analysis. 

Supporting  knowledge/skills: 

• Perform  and  document  sampling  for  waste  characterization 
purposes 

• 

Perform  field  tests  according  to  instructions  and  procedures 

• 

Calibrate  and  operate  as  required  field  test  equipment  such  as: 

- Hand  augers 

- Split  spoons 

- Bailers 

- Pumps 

- Organic  vapor  analyzers 

- Air  monitoring  equipment 

• 

In  accordance  with  instructions  and/or  procedure,  collect 
samples  such  as: 

-soil  -air 

- surface  water  - solid  wastes 

- groundwater  - bulk  materials 

• 

Identify  and  control  for  potential  sample  interferences 

• 

Decontaminate  equipment  in  accordance  with  quality 
control/quality  assurance  procedures 

• 

Identify  and  describe  the  appropriate  use,  limitations,  and 
applications  for  sampling  equipment  such  as: 

- Organic  Vapor  Analyzer 

- Combustible  Gas  Indicator 

- Colorimetric  Indicators 

• 

Perform  personal  exposure  monitoring  in  accordance  with 
appropriate  standards  such  as: 

-Threshold  Limit  Value-Biological  Exposure  Indices 

- Radiation  dosimetry 

- Oxygen  monitoring 

- Noise  monitors 
-Temperature  extremes 

• 

Prepare  and  ship  samples  to  laboratory 

o 
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JOB  FUNCTION:  (L) 

Transpart  and  store  hazardous  materiafs  and 
hazardous  waste  Ut  accordance  with  appUcabto 
regulations. 


Supporting  knowledge/skills: 

• Monitor  documentation  related  to  the  shipment  of  hazardous 
materials  and  hazardous  wastes 

• Identify  incompatible  combinations  of  chemicals  that  could 
result  in  potentially  dangerous  situations 

• Label  containers  with  appropriate  identification  and  expiration 
information 

• Safely  package,  load,  document,  and  ship  hazardous  materials 
and  hazardous  waste  in  compliance  with  appropriate 
regulations 

• Inspect  hazardous  waste  storage  areas  for  compliance  with 
appropriate  rules  and  regulations 

• Properly  segregate  and  store  incompatible  hazardous  materials 
and  hazardous  wastes 

• Read  and  interpret  flow  diagrams,  schematics,  and  blueprints 
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JOB  FUNCTION:  m 

Operate  hazardous  materials  and  hazardous  waste 
treatment  and  disposal  systems. 


Supporting  Knowledge/Skills: 

• Record  and  maintain  documentation  of  operations  activities 

• Follow  appropriate  plans  such  as: 

Health  and  Safety  Plan  Risk  Assessment 

Initial  Sampling  Plan  Site  Closure  Plan 

Assessment  Plan  Waste  Minimization  Plan 

Remediation  Plan 

• Assist  and  contribute  to  the  development  and  revision  of  plans 
and  reports  such  as: 

Health  and  Safety  Plan  Risk  Assessment 

Assessment  Plan  Site  Closure  Plan 

Remediation  Plan 

• Prepare  and  maintain  hazardous  waste  manifests  and 
associated  documents  for  inspection 

• Select  appropriate  drums  and  containers 

• Implement  good  housekeeping  practices  in  the  workplace 

• Check  and  document  activities  of  waste  treatment  and  disposal 
contractors 

• Working  individually  or  with  others,  develop  improvements  in 
the  reduction,  reuse,  recycling,  or  disposal  of  wastestreams 

• Coordinate  collection  and  disposal  of  empty  containers 

• Prepare  accumulated  hazardous  waste  for  disposal 

• Identify  and  describe  treatment,  removal  and  disposal  systems 
such  as: 

- volatile  organic  compounds  - vitrification 

- incineration  - deep-well  injection 

- bio-remediation  - chemical  and  physical 

treatment 

• Identify  and  describe  hazards  associated  with  abatement  such 
as: 

- asbestos  - fiberglass 

- lead 

• Identify  and  describe  hazards  asspciated  with  treatment, 
removal,  and  disposal  systems  and  operations 

• Provide  on-the-job  training  as  required 
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The  NIST  Manufacturing  Extension 
Partnership  - Environmental  Strategies 

presented  to  the 

HMMT  Skill  Standards  Development  Project  Meeting 
10/4/94 

by  Chuck  Ernst,  NCATC/NIST  Liaison  - 301-975-5034 


What  is  the  Manufacturing 
Extension  Partnership  (MEP)? 

• The  MEP  is  an  external  program  of  the 
National  Institute  of  Standards  and 
Technology  (NIST)  designed  to  build  a 
nationwide  system  of  technology  services 
for  helping  small  and  medium  sized 
manufacturers  (SMEs)  become  more 
competitive. 


Why  is  it  important  to  help 
SMEs? 


• Manufacturing  productivity  is  correlated  with  the  national  standard  of 
living;  SMEs  account  for  nearly  half  of  US  industrial  output. 

• Manufacturing  jobs  have  a higher  multiplier  than  other  jobs. 

• There  are  370,000  SMEs  (firms  with  less  than  500  employees  make  up 
98%  of  all  manufacturing  establishments). 

• SMEs  contribute  more  than  half  the  value-added  in  manufacturing  in 
the  nation. 

• SMEs  employ  65%  of  all  manufacturing  employees  (over  8 million 
jobs)  and  account  for  75%  of  the  new  jobs  in  manufacturing. 

• SMEs  supply  many  of  the  components  used  by  larger  firms. 


What  is  MEP’s  Environmental 
Objective? 

• To  enable  smaller  manufacturers  to 
implement  technologies  and  techniques 
which  allow  them  to  be 
environmentally  competitive. 
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What  are  the  environmental  challenges 
facing  small  manufacturers? 


SMEs  lack  awareness  of  commercial  technologies  or  techniques  which  could 
enable  them  to  be  more  environmentally  competitive. 

New  environmental  requirements  are  often  implemented  before  technologies 
and  techniques  for  compliance  are  commercially  available. 

SMEs  often  are  unaware  of  the  environmental  requirements  they  must  meet. 

Environmental  regulations  and  enforcement  methodologies  sometimes  prevent 
the  use  of  technologies  or  techniques  which  woxild  enable  an  SME  to  be 
environmentally  sound  in  a competitive  way. 

SMEs  often  lack  available  coital  to  invest  in  technologies  or  techniques 
which  would  allow  them  to  be  environmentally  competitive. 

SMEs  are  sometimes  uninterested  in  addressing  environmental  issues  because 
they  believe  it  will  yield  little  benefit  for  their  companies. 


Assist  SMEs  to 

- Implement  appropriate  advanced  technology  and 
techniques 

- Adopt  best  manufacturing  and  management  practices 

- Adopt  modem  workforce  training  and  organization 
approaches 

Provide  a nationwide  system  for  manufacturing 
modernization,  building  on  existing  organizations  (like 
community  colleges  and  vocational-technical  centers), 
resources,  and  experience 


What  will 


How  will  MEP  seek  to  meet  the 

goals? 

Establish  100  Manufacturing  Extension  Centers  (MECs) 
by  1997  (35  have  cooperative  agreements  now;  more  than 
100  community  colleges  and  vocational-technical  centers 
are  involved  in  these  plans) 

- Manufacturing  Technology  Centers  (MTCs;  16  exist 
now,  of  which  9 are  new) 

- Manufacturing  Outreach  Centers  (MOCs;  19  exist  now, 
but  all  are  new) 

State  Technology  Extension  Program  (STEP) 

LINKS 


What  are  MEP’s  environmental 
strategies? 

Increase  access  to  and  use  of  high  quality  environmental 
technical  assistance 

Create  access  to  seamless,  coordinated  environmental 
technical  assistance 

Create,  integrate  and  increase  access  to  intellectual  and 
informational  tools 
Catalyze  initiation  of  needed  R&D 
Catalyze  changes  in  regulatory  enforcement 
Create  mechanisms  for  reducing  financial  barriers 


What  are  MEP’s  resources? 


• $90. 6M  in  FY95  from  the  Department  of 
Commerce  (out  of  a total  NIST  budget  of 
S855M  that  also  includes  $43 IM  for  the 
Advanced  Technology  Program  [ATP]) 

• $64.4M  in  FY95  from  the  Department  of 
Defense  (Technology  Reinvestment  Project 
[TRP]  programs  administered  by  MEP) 


What  do  Manufacturing 
Extension  Centers  do? 


• Assessment  of  company  needs 

• Assistance  to  companies  undertaking  fimdamental  reshaping 

• Providing  technical  e?q>ertise  through  field  engineers  and  consultants 

• Integration  of  service  delivery 

• Technical  assistance  proj  ects 

• Demonstration  of  hardware  and  software 

• Assistance  in  selection  of  hardware,  software,  and  training 

• Providing  links  to  technology  developers  (federal  labs,  universities, 


MTC  technical  assistance 
projects  (most  recent  quarter): 

quality/inspection'  139 
business  systems/management  - 84 
CAD/CAM/CAE  • 71 
market  development  *•  62 
plant  layout/manufacturing  cells  • 57 
material  engineering  - 42 
process  improvement  • 4 1 
product  development  > 28 
automation/robotics  • 28 
EDI/communications/LAN  - 27 
environmental  - 24 
other  - 16 

control  systems/integration  - 13 


MECs  need  linkages  to  other 
agencies  in  related  services: 

Workforce  training  and  workforce  organization 
(linkages  to  community  colleges  and  vocational- 
technical  centers  needed) 

Human  resources  issues 
Business  system  development 
Marketing 
Financing 


Manufacturing  Extension  Center 
characteristics  and  outlook: 


• MTCs  (expected  to  grow  to  30  over  4 years) 

- serve  a region  with  6,000  to  8,000  manufacturers 

- have  a total  budget  of  $6M  (1/2  - 1/3  federal) 

- have  substantial  technical/management  resources 

• MOCs  (expected  to  grow  to  70  over  4 years) 

- serve  a region  with  600-800  manufacturers 

- have  a total  budget  of  $1M  (1/2  - 1/3  federal) 

• MECs  have  strong  local  ties  and  links  to  state  infrastructure 

• MECs  have  user  fees  that  vary  by  center  and  service  delivered 


MEP  strategies  to  increase  access  to 
environmental  technical  assistance: 

• Integrate  environmental  services  into 
manufacturing  extension 

• Develop  environmentally-focused  evaluation 
methodologies  for  extension  activities 

• Increase  awareness  of  manufacturers  and 
organizations  which  influence  manufacturers 

• Develop  and  utilize  existing  environmental 
training  for  field  engineers 


MEP  strategies  to  create  access  to 
environmental  technical  assistance: 

• Increase  NIST/EPA  coordination  (MEP 
now  has  a visiting  staff  member  from  EPA) 

• Increase  NIST/DOE  coordination  (MEP 
now  has  visiting  staff  members  from  the 
Oak  Ridge  National  Laboratory  and  the 
Savannah  River  Facility) 

• Increase  NIST/MEP  and  state  pollution 
prevention  program  coordination 


MEP  strategies  to  create  intellectual  and 
informational  tools: 

• Enhance  electronic  access  to  information  on 
environmental  technologies  and  techniques 

• Enhance  electronic  access  to  information  on 
environmental  rules  and  regulations 

• Create  environmental  benchmarks 

• Pilot  an  industry-focused  environmental  resource 
center 

• Develop  other  tools 


MEP  strategies  to  catalyze 
initiation  of  needed  R&D; 


Assist  interested  organizations  in  setting 
environmentally  focused  R&D  priorities 

Increase  the  rate  of  commercialization  of 
new  and  improved  environmental 
technologies 


MEP  strategies  to  catalyze  changes 
in  regulatory  environment: 

• Foster  closer  working  relationships 
among  technical  assistance  providers 
and  state  environmental  regulatory 
agencies 

• Use  technical  assistance  providers  for 
input  in  the  EPA  Source  Reduction 
Review  Project  (SRRP)  process 


MEP  strategies  for  reducing 
financial  barriers: 

Enhance  access  to  capital  with 
information  on  financial  options 

Build  financial  core  competence  to 
increase  the  likelihood  of  loan 
approval 


Community  college  roles  in 
MECs: 

Host  MTCs  (Cuyahoga  CC,  DesMoines  Area  CC) 

Have  service  agreements  with  MTCs  (Lorain 
County  CC,  Grand  Rapids  JC,  Midlands  CC) 

Host  field  offices  for  MTCs  (Iowa  CCs) 

Host  MOCs  (Patrick  Henry  CC,  Maricopa  CC 
District) 

Provide  outreach  offices  for  MOCs  (Northwest 
Wisconsin  technical  colleges) 


STEP  helps  state  technology 
extension  programs  by: 


funding  and  providing  technical  support  for 
planning 

providing  support  for  extension  in  states 
with  sparse  manufacturing 

building  links  among  states  and  between 
states  and  federal  technology  sources 


LINKS  supports  the  MECs  by: 

providing  a national  information  infrastructure  for 
communication  and  access  to  information 
(TECnet) 

evaluation  of  extension  activities 
training  of  field  agents 
developing  tools 

providing  linkages  with  other  national 
organizations 


Community  College  Roles  in 
STEP  and  LINKS: 

Partners  in  STEP  grants  (Bevill  Center  at  Gadsden 
State  CC,  New  Hampshire  Technical  Colleges) 

TRP  award  to  the  National  Coalition  of  Advanced 
Technology  Centers  (NCATC)  will  include: 

- establishing  electronic  communication  among 
the  ATCs 

- providing  the  ATCs  all  of  the  sources  and 
expertise  available  to  the  MECs  through  TECnet 
tools  and  their  upgrades 


MEP  Points  of  Contact: 

Quality,  Evaluation,  and  Training  - Ruth  Haines 
(301)975-6454,  ruth@micf.nist.gov 

Outreach/Linkages  - Gale  Morse  (301)975-4520, 
gale@micf.nist.gov 

LINKS  - Tom  Walker  (301)975-4176 
NCATC/NIST  Liaison  - Chuck  Ernst  (301)975- 
5034,  cemst@mep.nist.gov 

General  Information  - (301)975-5020 
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ABSTRACT 

PARTNERSfflP  FOR  ENVIRONMENTAL  TECHNOLOGY  EDUCATION 

(PETE) 


The  need  for  broad  cooperative  effort  directed  toward  the  enhancement  of  science, 
mathematics  and  technical  education,  including  environmental  science  and  technology,  has  been 
recognized  as  a national  priority  by  government,  industry,  and  the  academic  community  alike.  In 
an  effort  to  address  this  need,  the  Partnership  for  Environmental  Technology  Education  (PETE) 
has  been  established  as  a national  non-profit  organization  designed  to  link  the  technical  resources 
of  the  DOE,  DoD,  EPA,  and  NASA  Laboratories,  federal  and  state  agencies,  private  industry  and 
professional  societies  with  participating  community  colleges.  PETE’s  programmatic  focus  is  to 
assist  in  the  development  and  presentation  of  curricula  for  training  environmental  technicians,  to 
encourage  more  transfer  students  to  pursue  studies  in  environmental  science,  engineering  and 
management  at  four-year  institutions  and  to  conduct  special  projects  designed  to  enhance  the 
participation  of  underrepresented  minorities  and  women  in  environmental  fields,  promote 
technology  transfer,  etc.  The  PETE  network,  piloted  originally  in  the  five  western  states  of 
Arizona,  California,  Hawaii,  Nevada  and  Utah,  now  consists  of  six  regional  public/private 
partnerships  serving  all  fifty  states,  Puerto  Rico  and  the  U.  S.  territories. 
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INTRODUCTION 


The  need  for  broad  cooperative  effort  directed  toward  the  enhancement  of  science, 
mathematics  and  technology  education  in  the  United  States  has  been  recognized  as  a national 
priority  by  government,  industry  and  the  academic  community  alike.  Within  the  context  of  this 
broad  need,  the  U.  S.  Department  of  Energy  (DOE),  the  U.  S.  Environmental  Protection  Agency 
(EPA),  and  the  Department  of  Defense  (DoD)  have  defined  “needs  driven”  or  specific  interests 
which  require  increasing  the  numbers  of  qualified  graduates  in  areas  of  environmental  science, 
engineering  and  management,  including  technicians,  and  fostering  improved  public  literacy  in 
environmental  science  and  waste  management  Carefully  targeted  education  intervention  programs 
are  required  if  these  important  goals  are  to  be  realized. 

There  are  approximately  1,200  community,  technical  and  junior  colleges  in  the  U.  S.  with  a 
1992  student  population  of  6.0M.  This  does  not  include  another  6.0M  non-credit  enrolled 
students  attending  these  two-year  institutions.  On  the  basis  of  sheer  numbers  alone,  these 
institutions  represent  a significant,  nationwide  resource  that  should  play  a key  role  in  the  conduct 
of  a successful  environmental  protection/restoration  and  waste  management  education  and  training 
program. 

Community  colleges  have  been  in  the  process  of  a major  transition  during  the  1980s.  They 
have  moved  toward  a much  stronger  role  in  vocational  education  and  in  supporting  U.  S. 
industry.  Despite  this  major  shift  toward  vocational  education,  however,  the  nation’s  community 
colleges  still  represent  a key  transition  point  for  millions  of  students  (particularly  minority 
students)  between  high  school  and  the  four-year  institutions.  Operating  on  a philosophy  of  higher 
education  opportunity  for  all,  with  minimal  entrance  requirements  and  low  cost,  the  community 
colleges  afford  the  average  high  school  student  the  opportunity  to  start  college  when  they  may  not 
have  qualified  to  enter  a four-year  institution,  or  may  still  be  trying  to  decide  the  appropriate 
direction  of  their  college  careers.  The  community  colleges  also  increasingly  represent  the  easy 
access,  low  cost  alternative  for  people  already  in  the  work  force  to  return  for  continuing 
vocational  training  or  retraining  for  new  career  directions. 

For  these  reasons,  most  of  the  minority  or  other  disadvantaged  students  presently  pursuing 
post-secondary  education  in  the  U.  S.  today  are  attending  a community  college.  An  environmental 
education  intervention  program  which  recognizes  current  problems  in  the  nation’s  education 
system  and  is  geared  to  the  realities  of  changing  demographics  must  focus  adequate  programmatic 
attention  on  this  pivotal  segment  of  the  education  pipeline. 

PETE’S  MISSION 

Provide  leadership  in  environmental  education  and  training  through  community  and  technical 
college  partnerships  with  industry  and  government 

APPROACH 

PETE  has  been  established  as  a national  non-profit  organization  consisting  of  six  regional 
public/private  partnerships.  These  regional  partnerships  are  designed  to  link  the  technical 
resources  of  federal  laboratories,  state  and  federal  agencies  and  the  private  sector  with  a network 
of  community  colleges  to  provide  direct  technical  assistance  for: 

• Development  and  presentation  of  broad  environmental  technician  curricula  at  the  two- 
year  degree/certificate  level. 


• Development  of  clearly  articulated  education  pipelines  in  environmental  studies 
targeting  the  attraction  of  high  school  students  and  preparation  of  transfer  students  to 
four-year  institutions, 

• Conduct  of  special  projects  in  support  of  national  environmental  education,  training, 
job  creation,  and  public  scientific  Uteracy  goals. 

PETE  is  designed  to  provide  a permanent  organizational  framework,  organized  nationally,  but 
implemented  regionally,  within  which  employers,  federal  laboratories,  government  and 
professional  organizations  can  contribute  to  the  development  of  strong,  responsive  community 
college  environmental  education  and  training  networks.  Once  in  place,  the  partners  will  draw 
upon  this  network  for  new  employees,  training  services,  and  the  support  of  special  activities. 

GOALS 

1)  Create  permanent  regional  public-private  partnerships  to  support  a national  network  of 
community  colleges  delivering  quality  environmental  education  and  training. 

2)  Develop  and  support  quality  community  and  technical  college  programs  targeting 
environmental  technicians. 

3)  Establish  quality  articulated  programs  creating  an  environmental  education  ladder  from 
high  school  through  the  post  graduate  level. 

4)  Meet  the  environmental  technician  workforce  education,  training  and  retraining  needs  of 
the  nation. 

5)  Stimulate  economic  development  and  international  competitiveness  through  facilitating 
environmental  technology  transfer  among  U.  S.  business,  industry  and  government. 

6)  Contribute  to  the  improvement  of  global  environmental  quality  through  international 
programs  and  partnerships  in  environmental  education  and  training. 

NCRVE  NATIONAL  LABOR  MARKET  STUDY 

The  National  Center  for  Research  in  Vocational  Education,  a part  of  the  U.  C.  Berkeley 
Graduate  School  of  Education,  is  a study  center  funded  by  the  U.  S.  Department  of  Education. 
The  Center  has  completed  a two-year  assessment  of  the  projected  nationd  labor  market  demand 
and  skills  requirements  for  Environmental-Hazardous  Materials  Technicians  and  Related  Workers 
on  a matching  funds  basis  as  a part  of  its  Department  of  Education-supported  program.  This  study 
concluded,  among  other  things,  that  there  was  a significant  growing  demand  for  properly 
prepared  Associate  of  Science  degree  level  technicians  and  “highly  recommended  that  the 
community  college  system  rigorously  pursue  advancement  of  such  courses.”  The  study  was  co- 
sponsored by  DOE  (through  PETE)  and  the  US  Department  of  Education. 

PILOT  PROGRAM 

PETE  was  initiated  in  FY  1991  by  the  U.  S.  Department  of  Energy  (DOE)  on  a pilot  basis  in 
the  five  western  states  of  Arizona,  California,  Hawaii,  Nevada  and  Utah.  TTie  purpose  was  to 
demonstrate  the  concept  of  establishing  a public/private  partnership  on  a regional  scale  that 
implemented  the  approach  described  above.  The  primary  focus  of  effort  during  this  pilot  period 
was  the  establishment  of  the  participating  community  college  network,  the  supporting  partners 
and  the  organizational  framework  necessary  to  ensure  effective  coordination  and  maximum 
cooperation.  In  cooperation  with  the  State  of  California,  PETE  has  assisted  in  establishing  a 


network  of  40  community  colleges  in  the  five  states  constituting  Western  PETE.  These  colleges 
are  now  offering  or  are  in  the  process  of  developing  Associate  of  Science  degree/certificate 
programs  in  environmental  technology.  A program  for  faculty  development  has  been  implemented 
including  regional  conferences  (seven  to  date)  and  summer  internships  in  the  Laboratories,  the 
offices  of  state  regulatory  agencies,  DoD  facilities,  and  private  industry  locations.  A Student 
Work  Experience  Program  is  being  planned  to  begin  in  the  summer  of  1995.  Western  PETE  has 
also  initiated  a program  focused  on  the  development  of  formal  articulation  agreements  between  the 
community  colleges,  the  high  schools  that  feed  those  colleges,  and  the  universities  (e.g. 
2+2+2/Tech  Prep). 

The  Western  PETE  program  has  been  developed  through  the  collaboration  of  several  key 
regional  players. 

• Arizona,  California,  Hawaii,  Nevada,  Utah  Community  Colleges 

• Ames  Research  Center  (NASA) 

• California  Environment^  Protection  Agency 

• Arizona  Department  of  Environmental  (Quality 

• Environmental  Monitoring  Systems  Laboratory  (EPA) 

• Industry  Education  Council  of  California 

• Jet  Propulsion  Laboratory  (NASA) 

• Lawrence  Berkeley  Laboratory  (DOE) 

• Lawrence  Livermore  National  Laboratory  (DOE) 

• McClellan  Air  Force  Base  (DoD) 

• National  Center  for  Research  in  Vocational  Education 

• National  Environmental  Training  Association 

• The  Navajo  Nation  and  Navajo  Community  College 

• Nevada  Test  Site  (DOE) 

• Region  DC  Analytical  Laboratory  (EPA) 

• Sandia  National  Laboratories,  California  (DOE) 

• Western  Division  Naval  Facilities  Engineering  Command  (DoD) 

Also  participating  in  the  program  is  the  American  Association  of  Community  Colleges,  the 
Department  of  Energy  Oakland  and  Nevada  Operations  Offices,  and  the  EPA  Region  IX  Office. 
The  California  EPA  participation  includes  the  Air  Resources  Board  and  the  Department  of  Toxic 
Substances  Control.  Representatives  of  the  Environmental  Protection  Office  in  each  of  the  other 
four  PETE  states  have  also  been  invited  to  participate.  Representatives  of  these  organizations 
operated  as  a Steering  Committee  until  late  1993  when  the  group  was  constituted  as  a Board  of 
Directors  following  non-profit  incorporation  in  the  State  of  Arizona. 

NATIONAL  PETE 

Based  on  the  successful  Western  PETE  model,  a total  of  six  regional  partnerships  have  now 
been  established  serving  all  fifty  states,  Puerto  Rico  and  the  U.  S.  territories.  PETE’s  national 
objectives  are  to  establish  the  six  regional  partnerships  with  consistent  organizational  structure  and 
a common  commitment  to  the  six  goals  listed  above.  National  initiatives  focused  on  such  areas  as 
enhancing  the  participation  of  underrepresented  minorities  and  women,  enhancing  the  science  and 
environmental  education  capabilities  of  Tribal  Colleges,  worker  retraining  associated  with  defense 
conversion,  and  innovative  approaches  to  environmental  technology  transfer  will  be  delivered  in  a 
consistent  f^ashion  through  the  six  regions.  Each  regional  organization  is  intended  to  organize  and 
function,  however,  as  a semi-independent  partnership  also  focused  on  uniquely  regional  problems 
and  developing  local  resources.  It  is  estimated  that  the  national  PETE  community  college  network 
will  eventually  represent  300-500  colleges  delivering  a variety  of  environmental  programs. 


PETE  Colleges  - Fy  1993 


o 

ERIC 


>» 

k. 

o 

(0 


as  o 


o 

CO 

LTD 


rv, 


5 


40  Participating  Community  Colleges 


ROLE  OF  PRIVATE  INDUSTRY  AND  PROFESSIONAL  SOCIETIES 

Private  industry  and  professional  societies  will  play  a vital  role  in  the  development  and 
conduct  of  the  program.  This  includes  advising  on  skills  requirements  and  on  curricula 
development  and  presentation.  Along  with  government,  private  industry  will  be  a primary 
beneficiary  of  the  significantly  increased  number  of  technician  graduates  which  will  result  from 
this  initiative.  We  wiU  seek  substantial  private  sector  participation  and/or  in-kind  support  for  the 
program.  This  could  primarily  involve  assistance  with  equipment  needs,  co-sponsorship  of  semi- 
annual regional  conferences,  and  summer  internship  opportunities  for  instructors  and  students. 
The  Industry  Education  Council  of  California,  a statewide  consortium  of  government,  industry 
and  academia,  is  a full  partner  in  Western  PETE,  bringing  direct  access  to  many  of  the  state’s 
major  corporations.  This  model  will  also  be  followed  throu^out  the  six  PETE  regions. 

PETE  and  the  Air  and  Waste  Management  Association  have  signed  a formal  Memorandum  of 
Understanding  to  collaborate  on  environmental  education  programs  of  mutual  interest.  The 
American  Chemical  Society  is  also  advising  on  the  development  of  the  regional  and  national  PETE 
initiative. 

CURRICULA  AND  TEACHING  AIDS  DEVELOPMENT 

One  of  the  primary  issues  raised  since  the  formation  of  PETE  has  been  the  general  lack  of 
appropriate  texts  and  teaching  aids  to  support  environmental-hazardous  materials  technician 
curricula  at  the  community  college  level.  In  response  to  this  need,  a National  Instructional 
Materials  Working  Group  was  established,  which  included  representatives  from  eight  leading 
colleges  outside  the  PETE  region,  to  develop  teaching  materials  for  core  curriculum  modules  in 
this  field.  Eight  core  module  outlines  have  been  developed.  PETE  has  entered  into  a Cooperative 
Agreement  with  INTELECOM,  a non-profit  community  college  telecommunications  consortium, 
to  manage  the  project  and  develop  accompanying  video  sets.  The  firm  of  Van  Nostrand  Reinhold 
(New  York)  has  been  selected  as  lead  publisher.  This  project  entitled  “Preserving  the  Legacy"  is 
expected  to  require  up  to  five  years  for  completion. 

NATIONAL  SCIENCE  FOUNDATION  SUPPORT 

In  July  1994  NSF  accepted  two  proposals  which  will  assist  in  supporting  PETE’S  long-term 
objectives.  PETE  will  partner  with  the  Hazardous  Materials  Training  and  Research  Institute 
(HMTRI)  and  the  University  of  Northern  Iowa’s  Center  for  Environmental  and  Energy  Education 
to  establish  a national  Advanced  Technology  Environmental  Education  Center  (ATEEC).  The 
vision  is  to  create  a world  class  network  of  community  college  environmental  programs  linked 
with  high  schools  that  inform  and  prepare  students  for  entry  into  these  two-year  programs.  The 
ATEEC  has  established  three  broad  goals:  1)  Develop  nationally  validated  curriculum  models  and 
advanced  instructional  materials;  2)  Establish  comprehensive  programs  of  professional 
development;  and  3)  Build  a clearinghouse  to  serve  as  a national  center  for  environmental 
education.  NSF  will  fund  ATEEC  at  a level  of  $1.0M  per  year  for  five  years. 

NSF  will  also  fund  the  initiation  of  the  “Preserving  the  Legacy”  instructional  materials 
development  project  at  a level  of  $0.5M  per  year  for  three  years.  Other  federal  and  private 
sponsors  will  be  sought  to  support  the  balance  of  the  project. 

INTERNATIONAL  PROGRAMS 

PETE  has  been  receiving  growing  international  attention  and  has  begun  some  collaboration  in 
other  countries.  The  Partnership  is  assisting  in  the  establishment  of  an  environmental  training 
network  in  Mexico,  the  International  Institute  for  Environmental  Technology  and  Management 
(IIETM),  designed  to  assist  that  country  in  complying  with  the  environmental  provisions  of  the 


North  American  Free  Trade  Agreement  (NAFTA).  This  developing  partnership  with  Mexico  will 
focus  on  linking  U.  S.  community  colleges  with  Mexican  institutions  to  deliver  Train-The-Trainer 
programs  for  worker  preparation  in  areas  such  as  hazardous  waste  management,  water-waste 
water  management,  site  remediation,  etc.  PETE  will  also  assist  in  linking  U.  S.  and  Mexican 
university  programs  in  environmental  areas. 

ORGANIZATION  AND  MANAGEMENT 

The  riational  PETE  program  has  been  incorporated  as  a non-profit  educational  organization, 
and  a nation^  office  with  a small  program  development  staff  established  in  Northern  California.  A 
Board  of  Directors  has  been  named  consisting  of  representatives  of  each  of  the  six  regional 
partnerships  ^d  selected  organizations,  and  an  Executive  Director  appointed.  A Presidents 
Council,  consisting  of  designated  community  college  Presidents  from  each  of  the  six  regions  will 
serve  in  a key  advisory  capacity  to  the  Board  of  Directors.  A national  Advisory  Council  will  also 
be  established  which  will  include  representatives  of  participating  federal  agencies,  private  industry 
and  professional  societies.  Each  of  the  six  regional  partnerships  is  functioning  under  a Steering 
. Committ^  or  Board  of  Directors  with  a designated  non-profit  organization  serving  as  fiscal  agent. 
Program  implementation  will  be  the  responsibility  of  six  regional  Directors  and  the  national  PETE 
, Executive  Director. 

For  more  information  contact: 


National  PETE 


North  Central  PETE 


Paul  R.  Dickinson 
Executive  Director 
(510)  422-6525 


Pat  Bemtsen 
Secretary 
(319)  398-5677 


Sally  Beaty 

President,  INTELECOM 
(818)  796-7300,  Ext.  119 


Kirk  Laflin 

Interim  Executive  Director 
(207)  767-2539 


Northeast  PETE 


Western  PETE 


Barbara  Rohde 
Executive  Director 
(916)  921-3365 


Russ  Schubert 
Interim  Chair 
(615)  882-4511 


Southeast  PETE 


Northwest  PETE 


Ted  Neth 

Interim  Chair 

(509)  547-0511,  Ext.  331 


David  Boon 

Interim  Chair 

(303)  466-88 11,  Ext.  259 


South  Central  PETE 
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A Community  College  Initiative 


PRESERVING  THE  LEGACY 

A Comprehensive  Curriculum  and  Materials  Development  Project 
in  Support  of  Advanced  Environmental  Technology  Education 


INTRODUCTION 

INTELECOM  Intelligent  Telecommunications  (INTELECOM),  in  cooperation  with  the 
Partnership  for  Environmental  Technology  Education  (PETE),  is  launching  a multi-year 
development  project  that  will  result  in  the  creation  of  an  integrated  set  of  video  modules, 
textbooks,  laboratory  materials,  and  faculty  guides  for  training  environmental  techm- 
cians.  These  exemplary  instructional  materials,  collectively  called  PRESERVING  THE  LEG- 
ACY, will  be  integral  to  environmental  technology  programs  throughout  the  country. 
Their  development,  evaluation,  and  dissemination  v^l  be  closely  linked  to  the  Advanced 
Technology  Environmental  Education  Center  proposed  by  PETE  and  the  Hazardous  Mate- 
rials Training  & Research  Institute  (HMTRI). 

There  is  a rapidly  growing  need  in  this  country  for  workers  with  appropriate  science- 
based  skills  in  hazardous  materials  management,  environmentally-conscious  manufactur- 
ing, environmental  remediation  and  monitoring,  and  pollution  prevention.  As  this  need 
becomes  more  acute,  so,  too,  does  the  need  for  the  PRESERVING  THE  LEGACT  materials. 
The  success  or  failure  of  many  environmental  policies  will  be  determined  less  by  the 
excellence  of  our  research  base  than  by  the  proficiency  of  field  workers  and  techmcians 
responsible  for  implementing  them.  Both  the  environmental  and  economic  health  of  this 
country  and  other  nations  will  be  greatly  influenced  by  the  quality  of  these  skilled 
individuals. 

It  was  also  in  recognition  of  these  needs  that  PETE  was  established  in  1991  as  a 
western  states  initiative  to  link  participating  community  colleges  with  the  technical  re- 
sources of  the  DOE,  EPA,  DoD  and  NASA  National  Laboratories,  federal  and  state  agen- 
cies, private  industry  and  professional  societies.  The  underlying  goals  of  PETE  are  to 
assist  in  the  development  and  presentation  of  curricula  for  training  environmental  techm- 
cians, and  to  formalize  linkages  that  encourage  a greater  number  of  transfer  students  to 
pursue  studies  in  engineering,  and  environmental  science  and  management  at  four-year 
institutions.  Within  the  brief  existence  of  PETE,  the  number  of  community  colleges 
delivering  environmental  technology  certificates  and  associate  degrees  has  grown  to  an 
astonishing  40  within  a three-year  period. 

It  soon  became  apparent  that  the  lack  of  appropriate,  high-quality,  and  affordable 
educational  materials  in  environmental  technology,  plus  the  insufficient  number  of  quali- 
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fied  teachers  in  the  field,  are  major  stvunbling  blocks  to  the  effective  delivery  of  these 
programs.  PETE  took  steps  to  address  these  obstacles  by  further  broadening  its  collabo- 
rative base  in  early  1992,  inviting  INTELECOM  - an  internationally-recognized  leader  in 
the  design  and  production  of  telecommunications-based  instructional  materials  - to  pro- 
vide leadership  for  the  development  of  core  instructional  materials  that  would  have 
national  application.  It  was  from  this  collaboration  that  the  PRESERVING  THE  LEGACY 
Project  emerged. 

The  partnership  js  a natural  one.  Not  only  is  INTELECOM  a 25-year  old  nonprofit 
corporation  formedi  by  community  colleges,  it’s  “specialty”  is  the  creation  of  award-win- 
ning science  series  - Earth  Revealed,  The  Mechanical  Universe  . . . and  Beyond,  and  Oce- 
anus,  to  name  several. 

In  1993,  what  had  begun  as  a western  states  initiative  was  officially  extended  to  all 
fifty  states,  Puerto  Rico  and  U.  S.  territories  with  the  formation  of  national  PETE.  The 
national  organizational  structure  incorporates  six  PETE  regions  - North  Central,  North- 
east, Northwest,  South  Central,  Southeast,  and  Western  - with  leaders  from  the  six 
regions  comprising  PETE’s  Board  of  Directors.  As  one  of  their  first  orders  of  business, 
each  of  the  six  regions  nominated  an  outstanding  teacher  to  serve  on  the  National 
Academic  Council  that  guides  the  development  of  the  PRESERVING  THE  LEGACY  Project. 

In  1993  INTELECOM  and  PETE  took  another  major  step  in  this  collaborative  effort  by 
entering  into  an  agreement  with  Van  Nostrand  Reinhold  (VNR)  to  publish  and  distribute 
the  textbooks  developed  in  association  with  PRESERVING  THE  LEGACY . VNR  is  a mid- 
sized publisher  that  specializes  in  professional  and  academic  books  in  several  targeted 
areas  including  environmental  and  occupational  health,  safety,  and  engineering.  The 
company  was  selected  from  among  eight  publisher  candidates  submitting  proposals  in 
response  to  an  RFP,  in  part  because  of  its  corrunitment  to  work  closely  with  project 
leaders  to  ensure  close  coordination  between  the  print  and  video  components  of  the 
project,  in  subsequent  as  well  as  initial  editions  of  the  textbooks.  VNR  has  agreed  to 
cover  the  costs  of  printing,  publishing,  binding,  and  distributing  affordable  texts  in  a cost 
efficient  and  timely  manner.  In  addition,  over  the  course  of  development,  VNR  will 
contribute  $150,000  toward  the  project  - a $50,000  grant,  and  a $100,000  advance 
against  royalties. 

The  infrastructure  that  is  now  in  place,  the  working  relationships  that  have  been 
forged,  and  the  experience  gained  during  the  two-year  start-up  phase  of  this  Project 
directly  supports  INTELECOM’s  ability  to  provide  national  leadership  for  carrying  out  the 
objectives  of  this  proposal,  the  mandates  of  the  ATE  program  for  a systemic  approach  to 
technological  education,  and  the  efficient  and  effective  use  of  NSF  funds. 


BUILDING  THE  FOUNDATION 

To  briefly  summarize  what  has  been  accomplished  to  date  through  the  collaborative 
efforts  of  INTELECOM  and  PETE:  Early  in  1992,  PETE  invited  educational  leaders  in  the 
environmental  technologies  to  come  together  to  probe  the  feasibility  of  a nationally- 
focused  environmental  technology  instructional  materials  development  project.  The  con- 
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cept  of  collaboratively  creating  a core  set  of  instructional  materials  that  could  be  inte- 
grated into  their  programs  was  energetically  endorsed. 

Initially,  INTELECOM  staff  members  acquired  and  analyzed  course  syllabi  from  com- 
munity colleges  across  the  nation  with  programs  in  environmental  technology.  Next,  they 
developed  a matrix  of  elements  common  to  a majority  of  programs.  PETE  facilitated  the 
development  by  appointing  a broad-based,  nationally-balanced  committee  of  curricu- 
lum/teaching specialists  to  work  with  INTELECOM  in  identifying  curricular  needs, 
designing  core  instructional  units  that  would  meet  programmatic  requirements,  and  es- 
tablishing the  scope  of  the  work. 

The  design  of  each  of  the  instructional  units  summarized  below  - developed  over 
months  of  research  and  refinement  - was  subsequently  reviewed  by  educators  from 
colleges  with  environmental  training  programs,  as  well  as  technology  and  industry  spe- 
cialists, and  received  overwhelming  approval  from  all  groups.  The  plan,  in  its  entirety, 
calls  for  the  development  of  textbooks,  integrated  videos,  laboratory  guides,  and  teachers 
manuals  for  each  of  the  following  eight  core  units  over  a five-year  period: 

□ Introduction  to  Environmental  Technology 

An  Age-Old  Problem  . . . Governmental  Processes  . . . Basic  Toxicology . . . Environmental 
Interrelationships  ...Air  Quality  . . . Water  Quality  . . . Land  and  Soil  Use...  Hazard- 
ous Materials  . . . Occupational  Safety  and  Health  . . . Waste  Generation  . . . Hazardous 
Waste  . . . Nuclear  Waste  . . . Pollution  Prevention  and  Waste  Reduction  . . . Career 
Opportunities 

□ Waste  Generation,  Reduction,  Treatment,  and  Prevention 

Introduction  to  Waste  Streams  . . . Waste  Stream  Regulations  . . . Applications  of  Waste 
Reduction  and  Treatment  Technologies  . . . Waste  from  the  Metal  Working  Industry  . . . 
Waste  from  the  Plating,  Finishing,  and  Circuit  Board  Industries  . . . Waste  from  the 
Agriculture/Forestiy  Industries  . . . Waste  from  the  Petroleum  Industry  . . . Waste  from 
Chemical  Production  . . . Waste  from  the  Graphics  and  Printing  Industries . . . Waste  from 
Medical  Industries  : . . Waste  from  Mining  Industries  . . . Waste  from  Nuclear  Industries 
Waste  from  Hazardous  Waste  Cleanup  and  Treatment  Industries  . . . Waste  from 
General  Manufacturing  Industries  . . . Waste  from  Food  and  Beverage  Industries  . . . 
Waste  from  the  Textile  Industry  . . . Waste  from  Surface  Coating  Industries  . . . Waste 
from  Consumer-related  Industries  . . . Waste  from  New  and  Emerging  Technologies 

□ Basics  of  Toxicology 

Introduction  to  Toxicology  . . . Exposure  and  Entry  Rout^  . . . Distribution,  Metabolism, 
and  Elimination  of  Toxics  . . . The  Dose-Response  Relationship  . . . Target  Organ  Effects 
. . . Reproductive  Toxins,  Mutagens,  and  Carcinogens  . . . Survey  of  Common  Toxic 
Substances . . . Risk  Assessment . . . Mitigation  Procedures  in  the  Treatment  of  Toxicity 

□ Basics  of  Industrial  Hygiene 
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Types  of  Environmental  Safety  and  Health  Hazards  . . . Exposure  Limits  . . . Monitoring 
of  Toxic  Substances  . . . Exposure  Control  Methods  . . . Workplace  Safety  . . . Medical 
Surveillance  Program 

□ Site  Characterization,  Sampling  and  Field  Analysis 

Site  Investigations  . . . Sampling  Approaches  and  Tools  . . . Sampling  and  Sample  Prepa- 
ration . . . Sample  Inspection  and  Characterization  . . . Methods  of  Analysis  . . . Quality 
Control  and  Data  Interpretation 

□ Environmental  and  Hazardous  Materials  Regulations 

Occupational  Safety  and  Health  Agency  Regulations . . . Environmental  Protection  Agency 
Regulations  . . . Department  of  Transportation  Regulations  . . . Nuclear  Regulatory  Com- 
mission Regulations 

□ Contingency  Planning  and  Reporting  for  Emergency  Response 

Hazards  Analysis  '.  . . Contingency  Plans  for  Community  Response  . . . Contingency  Plans 
for  Hazardous  Waste  Facilities  . . . Hazardous  Material  Reporting  Requirements  . . . 
Training  Employees  and  Auditing  Contingency  Plans  . . . Other  Reporting  Requirements 
. . . Developing  Contingency  Plans 

□ Safety  and  Emergency  Response 

Hazard  Recognition  and  Classification  . . . Hazard  Recognition  and  Work  Site  Safety . . . 
Health  Effects  of  Hazardous  Substances  . . . Health  and  Safety  Planning  . . . Personal 
Protective  Equipment . . . Selection  of  Respiratory  Protection  . . . Selection  of  Chemical 
Protective  Clothing  . . . Field  Monitoring  . . . Decontamination  . . . Analyzing  a Hazard- 
ous Event . . . Site  Control  and  Containment . . . Confined  Space . . . Hcindling  Drums  and 
Other  Containers  . . . Managing  Emergency  Operations  . . . Field  Exercises 


THE  AUDIENCE 

The  PRESERVING  THE  LEGACY  materials  are  designed  to  be  used  in  a variety  of  ways  - 
even  within  a single  institution  - depending  on  the  type  of  program,  the  teacher,  and  the 
students  being  served.  Some  teachers  will  use  the  video  and  teacher  support  materials  to 
provide  experiences  and  demonstrate  processes  not  normally  available  in  the  classroom 

setting: 

□ close-up  views  of  advanced  technologies,  new  processes  and  techmques  that  will 
preserve  and,  in  some  cases,  improve  environmental  integrity; 

□ the  chance  to  witness  hazardous  episodes  as  they  occur,  and  see  the  short-  and 
long-term  implications  of  such  incidences  on  all  forms  of  life  as  well  as  the  environ- 
ment; 
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D the  opportunity  to  work  alongside  those  who  attempt  to  reduce  the  damage  that 
results  from  the  improper  use,  disposal  or  transportation  of  hazardous  materials, 
and  to  analyze,  where  possible,  the  comparative  results  of  various  mitigation  tech- 
niques and  approaches; 

□ the  clarity  and  increased  comprehension  gained  from  seeing  animated  illustrations 
of  processes  that  are  otherwise  difficult  to  understand  or  to  see. 

Some  colleges  may  incorporate  the  modules  within  distance  learning  programs  that 
link  instructors  and  students  through  telecommunications.  Still  others  may  integrate  the 
modules  within  training  programs  for  business  and  industry. 

In  each  instance,  these  commonly-sought  learning  modules  will  serve  as  critical  build- 
ing blocks  for  an  infinite  variety  of  curricular  programs  and  educational  delivery  modes. 


ACADEMIC  LEADERSHIP 

Academic  leadership  for  PRESERVING  THE  LEGACY  will  be  assumed  by  an  Academic 
Team  Leader  assisted  by  a Core  Academic  Team  of  three  master  teachers,  a National 
Academic  Council,  and  a full-time  instructional  design  specialist  who  will  be  part  of  the 
INTELECOM  staff.  The  top  four  leadership  positions  for  the  project  have  been  filled  by 
faculty  who  were  key  leaders  of  the  PETE  National  Curriculum  Study  Group.  Acadenuc 
Team  Leader  - Howard  Guyer,  Fullerton  College;  Core  Academic  Team  - Ann  Boyce, 
Bakersfield  College;  Douglas  Fell,  Kirkwood  Community  College;  and  A.  J.  Silva,  Eastern 
Idaho  Technical  College.  The  National  Academic  Council  is  comprised  of  six  master 
teachers,  one  from  each  of  the  six  PETE  regions:  Northeast  PETE  - Douglas  Nelson, 
SUNY  Morrisville;  North  Central  PETE  - Eldon  Enger,  Delta  Community  College;  North- 
west PETE  - Jerry  A.  Riehl,  South  Seattle  Community  College;  Southeast  PETE  - William 
Engel,  Central  Carolina  Technical  College;  South  Central  PETE  - David  Boon,  Front 
Range  Community  College;  and  Western  PETE  — Steven  Onstot,  Fullerton  College. 

Members  of  the  Core  Academic  Team  and  National  Academic  Coxmcil  guiding  the 
content  development  of  the  PRESERVING  THE  LEGACY  units  are  recognized  leaders  in  the 
field  of  Environmental  and  Hazardous  Materials  Technology  training.  They  represent 
diverse  but  compleihentary  fields  of  specialization,  from  waste  water  management  and 
environmental  health  to  mining  and  chemical  waste  management,  and  environmental 
law.  They  are  acknowledged  as  distinguished  teachers  and  curriculum  developers,  as 
specialists  in  private  industry  settings,  and  international  consultants  in  eninronmental 
technologies.  In  the  course  of  developing  the  video  and  text  materials.  Project  leaders 
will  also  enlist  the  advice  of  other  recognized  specialists  in  advanced  environmental 
technologies,  both  to  appear  on  camera  and  to  verify  the  absolute  accuracy  of  the 
information  that  is  presented. 

Academic  advisors  play  a significant  role  in  the  design  and  development  of  IN- 
TELECOM video  programs  and  coordinated  print  materials.  Through  the  years,  this  has 
been  a source  of  surprise  and  delight  - and,  occasionally,  shock  and  dismay  - to  advisors 
who  have  been  asked  to  perform  this  role  for  other  educational  producers,  and  anticipate 

very  limited  involvement. 
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Members  of  the  National  Academic  Coimcil  and  the  Core  Academic  Team  will  be 
intimately  involved  in: 

D expanding  upon  the  learning  objectives  established  during  the  two-year  research 
and  design  phase  of  the  Project,  and  determining  in  greater  depth  the  content  base 
for  each  of  the  eight  major  instructional  units. 

□ contributing  to  the  instructional  design  of  the  video  and  print,  suggesting  ap- 
proaches and  contexts. 

□ selecting  the  most  critical  video  modules  to  be  developed  in  conjimction  with  NSF- 
ATE  support. 

□ verifying  the  academic  accuracy  and  relevancy  of  each  aspect  of  the  Project,  at  vari- 
ous stages  of  development: 

— script  treatments  and  scripts 

— rough  cuts  of  the  videos 

— drafts  of  coordinated  print  materials  (textbooks,  laboratory  exercises,  faculty 
guides) 

□ sharing  information  about  PRESERVING  THE  LEGACY  with  coUeapes  in  their  re- 
gion; using  these  linkages  to  secure  formative  feedback  that  will  increase  the  value 
of  the  product. 

□ evaluating  the  materials,  both  formally  and  informally  with  students. 

□ assisting  in  faculty  in-service  workshops  to  enhance  utilization  of  the  materials. 

□ determining  when  and  if  revisions  to  the  products  are  necessary. 

The  development  of  exemplary  instructional  materials  depends  not  only  on  the  calibre 
of  the  people  invoJyed,  but  also  the  process  that  has  been  established  to  insure  their 
meaningful  involvement  and  integration.  It  is  the  symbiotic  relationship  among  aca- 
demic design,  and  production  leaders  and  their  support  staff  that  will  be  key  to  the 
successful  implementation  of  the  PRESERVING  THE  LEGACY  Project.  The  diagram  and 
brief  summary  of  academic  expectations.  Figure  1 on  the  next  page,  illustrates  the  roles 
and  responsibilities  of  the  academic  team  and  their  relationship  to  various  aspects  of 
production. 
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PRESERVING  THE  LEGACY 
Interrelationships  Among  Development  Team 


Academic  Team  Leader 

^ Serves  as  the  leader  of  both  the 
Core  Academic  Team  and  National 
Academic  Council  groups. 

♦ With  the  advice  of  colleagues,  has 
final  authority  over  content  of  the 
video  and  print  materials  devel- 
oped for  all  of  the  modules/ 
projects. 

^ Helps  plan  and  must  attend  Annual 
Design/Production  Retreat, 

National  PETE  conference(s),  and 
2 additional  meetings  with 
INTELECOM  staff  per  year. 

^ Assists  the  producer/director  and 
production  staff  in  suggesting  loca- 
tions, experts,  etc.  for  each  of  the 
video  capes. 

^ Assists  in  decision  making  on  seg- 
ments that  require  animation  or 
graphical  treatment. 

4 Assists  the  story  editor  in  compiling 
the  writer's  packet  for  individual 
programs.  ‘ ^ 

♦ Reviews  first  and  subsequent  drafts 
of  all  scripts. 

^ Assists  in  determining  video  pro- 
gram lengths  to  be  developed. 


^ Reviews  the  rough  and  fine  cuts  of 
each  video  program. 

♦ Reviews  all  print  elements  devel- 
oped in  conjunction  with  the 
project. 

Core  Academic  Team  Members 

4 Similar  responsibilities  to  those  of 
the  Academic  Team  Leader;  how- 
ever, responsibilities  of  each 
member  are  limited  to  one-third  of 
the  modules. 

4 Assists  in  the  planning  and  must 
attend  the  Aimual  Retreat, 

National  PETE  Conference(s),  and 
2 additional  meetings  with 
INTELECOM  staff  per  year. 

4 Assists  the  Academic  Team  Leader, 
producer/director,  and  production 
staff  in  suggesting  locations,  ex- 
perts, and  animation  for  the  video 
tapes  within  their  third  of  the 
project. 

4 Collects  edl  comments  and  sugges- 
tions on  print  elements  related  to 
their  third  of  the  modules  and 
forwards  them  through  the  Team 

Figure  1 


Leader  to  VNR  or  INTELECOM  writ- 
ers/instructional designers. 

4 Assists  Acadmic  Team  Leader  and 
story  editor  in  compiling  the 
writer's  packet  for  their  third  of  the 
modules. 

4 Reviews  first  and  subsequent  drafts 
of  all  scripts  related  to  their  third 
of  the  programs. 

4 Reviews  rough  and  fine  cuts  of 
their  video  programs. 

National  Academic  Council 

4 Must  attend  Annual  Retreat,  Na- 
tional PETE  Conference(s),  and 
participate  in  occasional  audio 
conferences. 

4 Identify  and  select  approximately 
one-third  of  the  scripts  for  which 
they  will  be  willing  to  assume 
primary  academic  responsibility. 

4 Must  return  scripts  by  FAX,  mail, 
or  other  creative  delivery  system 
within  5 to  7 days  after  receipt. 

4 Must  also  agree  to  review  the  inte- 
grated text  materials  that 
coordinate  with  the  video  scripts. 
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FORMATIVE  EVALUATION  ...  AN  ON-GOING  PROCESS 

Evaluation  is  built  into  every  aspect  of  an  INTELECOM-produced  product.  It  is  the  reason 
for  the  in-depth,  comprehensive  research  that  was  initiated  before  the  PRESERVING  THE 
LEGACY  project  had  shape  or  form. 

It  is  the  reason  for  creating  an  eclectic  development  team  comprised  of  articulate, 
visionary,  respected  professionals  in  environmental  technology,  instructional  design,  and 
television  production.  At  each  significant  juncture  in  the  development  process,  as  has 
been  indicated,  their  advice  is  sought  and  respected. 

It  is  the  reason  for  maintaining  close  contact  with  end  users  throughout  the  develop- 
ment process  - with  the  secondary  and  postsecondary  institutions  that  will  utilize  PRE- 
SERVING THE  LEGACY  in  their  classrooms  and  distance  learning  programs,  and  ^th  the 
businesses  and  industries  that  will  rely  upon  the  accuracy  and  relevancy  of  the  informa- 
tion that  is  conveyed.  The  PETE  organizational  structure  and  support  will  be  particularly 
valuable  in  maintaining  this  “connectedness,”  linking  the  Project  to  educational  institu- 
tions and  industry  leaders  in  each  of  the  six  regions. 

In  addition  to  the  careful  evaluation  of  each  aspect  of  PRESERVING  THE  LEGACY  by 
the  Core  Academic  Team  and  the  National  Academic  Council  as  the  materials  are  being 
developed,  pilot  materials  will  be  field  tested  with  a diverse  population  of  students  and 
teachers  in  association  with  the  six  PETE  regions.  Moreover,  rough  cuts  of  each  module  - 
video  and  text  - will  be  reviewed  by  the  Academic  Team  Leader  and  a member  of  the 
Core  Academic  Team  before  it  reaches  final  stages  of  post  production. 

STRENGTHENING  THE  NETWORK;  FACULTY  ENHANCEMENT, 
PROMOTION,  AND  DISTRIBUTION  ACTIVITIES 

Because  of  the  critical  need  for  these  educational  materials,  each  unit  will  find  its  way 
into  the  educational  marketplace  as  soon  as  it  is  completed.  The  affordable  textbooks 
and  laboratory  manuals  completed  in  conjimction  with  PRESERVING  THE  LEGACY  will  be 
distributed  by  Van  Nostrand  Reinhold,  the  Project’s  publishing  partner.  The  video  prod- 
ucts and  faculty  guides  will  be  distributed  by  INTELECOM  at  a projected  cost  of  $40  per 
video  to  PETE-memher  colleges. 

INTELECOM-developed  educational  videos  are  currently  being  used  by  over  2000 
colleges  and  universities,  and  2,500  high  schools,  in  the  United  States  and  Canada.  They 
are  broadcast  nationally  by  PBS  and  Jones  Intercable’s  Mind  Extension  University  net- 
work, and  used  for  training  by  many  of  the  nation’s  major  business  employers. 

In  addition  to  its  North  American  distribution  network,  INTELECOM  products  enjoy 
widespread  use  in  Australia,  Europe,  the  Middle  East,  nations  of  the  Pacific  Rim,  and 
South  America.  International  marketing  is  accomplished  primarily  through  a closely 
coordinated  network  of  subdistributors  whose  employees  are  citizens  of  the  countries 

they  serve.  590 
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The  video  segments  produced  as  part  of  this  proposal  will  meet  the  technical  stan- 
dards for  network-quality  video.  They  will  be  mastered  in  digital  format,  and  produced 
with  a closed-captioned  option  for  the  hearing  impaired  as  well  as  a Spanish-language 
version. 

In  concert  with  the  Partnership  for  Environmental  Technology  Education  and  mem- 
bers of  the  Academic  team,  yearly  implementation  workshops  will  be  held  for  faculty,  and 
business  and  industry  representatives,  in  conjimction  with  national  and  regional  meetings 
of  the  Partnership  for  Environmental  Technology  Education. 

INTELECOM  is  unique  among  major  producers  of  television-based  learning  materials. 
As  a nonprofit  corporation  formed  by  colleges,  the  “stockholders”  of  the  organization  use 
the  products  that  are  created.  Series  producers  must  not  only  meet  the  quality  demands 
of  the  marketplace,  but  the  exacting  standards  of  member  colleges,  faculty,  and  students 
close  at  home. 

Perhaps  it  is  this  close  link  with  the  marketplace  base  that  has  fostered  INTELECOM’s 
reputation  for  user  support.  This  ranges  from  quality  control  of  videotape  duplication,  in 
a variety  of  formats,  to  the  quick  delivery  of  product  and  the  provision  of  in-service 
training  opportunities  that  assist  secondary  schools,  colleges,  and  universities  in  the 
administration  of  exemplary  distance  learning  programs. 


CLOSING  THOUGHTS 

Perhaps  the  most  compelling  argument  for  PRESERVING  THE  LEGACY  is  that  these  exem- 
plary materials  will  make  a significant  contribution  to  meeting  an  urgent  national  need  - 
the  need  for  environmental  technicians. 

A report  issued  earlier  on  Environmental  Management  in  the  90s,  a joint  project  of  the 
National  Association  for  Environmental  Management,  the  Environmental  Hazards  Man- 
agement Institute,  and  Coopers  & Lybrand,  a management  consulting  firm  in  Boston, 
Massachusetts,  states: 

There  is  nothing  on  the  horizon  to  suggest  that  the  regulatory  storm  will  in 
any  way  subside  - if  anything,  we  would  expect  it  to  intensify  as  new  hazards 
are  discovered  and  consumer  awareness  increases.  Given  the  current  levels  of 
resources  and  staffing  as  well  as  slowly  changing  organizational  philosophies, 
it  will  be  very  easy  for  Environmental  Management  to  continue  to  be  compli- 
ance-focused. In  many  ways  this  is  the  safe  course  of  action  - reacting  to 
changes,  and  continuing  many  of  the  behaviors  and  patterns  that  we  observed. 
However,  if  the  profession  is  going  to  come  together,  it  needs  to  assume  a 
leadership  role  in  a number  of  different  areas.  While  compliance  will  always 
be  a major  concern,  the  opportunity  to  be  proactive  may  be  a fleeting  one. 
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6301  Kirkwood  Blvd.  SW 
PO  Box  2068 

Cedar  Rapids,  lA  552406-2068 

Voice  1-800-GO-HMTRI 
Voice  1-319-398-5677 
Fax  1-319-398-1250 
BBS  1-800-989-1266 
BBS  1-319-398-1276 


There  is  a rapidly  growing  need  for  advanced  technology  environmental  education 
programs  to  prepare  students  for  the  workplace  of  today  and  tomorrow.  To  build  a 
high  performance  environmental  education  infrastructure,  the  Hazardous  Materials 
Training  and  Research  Institute  (HMTRI).  Partnership  for  Environmental  Technology 
Education  (PETE),  and  the  University  of  Northern  Iowa's  Center  for  Environmental  and 
Energy  Education  will  establish  a national  Advanced  Technology  Environmental 
Education  Center  (ATEEC).  The  vision  is  to  create  a world  class  network  of 
community  college  environmental  programs  linked  with  high  schools  that  inform  and 
prepare  students  for  entry  into  these  two-year  programs.  The  Center  has  established 
three  broad  goals:  (1)  Develop  nationally  validated  curriculum  models  and  advanced 
instructional  materials;  (2)  Establish  comprehensive  programs  of  professional 
development;  and  (3)  Build  a clearinghouse  to  serve  as  a national  center  of 
environmental  information  and  as  a hub  for  the  networking  of  environmental 
educators,  business  and  industry,  federal  agencies,  and  professional  societies.  The 
Center  will  provide  leadership  to:  enhance  core  and  advanced  math,  science  and 
technology  components  of  environmental  education;  utilize  advanced  electronic 
communications  networks;  focus  upon  meeting  the  needs  of  diverse  learners; 
encourage  instructional  materials  which  utilize  advanced  technologies;  develop 
teaching  and  curriculum  standards  for  environmental  education.  The  ATEEC  will 
touch  hundreds  of  instructors  and  improve  the  education  of  thousands  of  students 
throughout  the  nation. 
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PROJECT  DESCRIPTION: 

SECTION  1:  VISION^  NEED,  AND  MISSION 

VISION 

The  world  is  undergoing  a period  of  technological  revolution  which  many 
believe  will  be  as  widespread  in  its  effects  as  was  the  industrial  "mass 
production"  revolution  of  nearly  a century  ago.  The  National  Center  on 
Education  and  the  Economy,  in  its  report,  "America's  Choice:  High  Skills  or 

Low  Wages,"  labels  these  changes  "the  third  industrial  revolution; while  the 
Hudson  Institute  publication,  "Workforce  2000,  Work  and  Workers  for  the  21st 
Century,"  labels  this  the  "post  industrial  information  era."^  Whatever  the 
label,  there  is  broad  agreement  that  if  the  U.S.  is  to  maintain  a position  of 
economic  and  political  leadership  in  the  world,  there  must  be  fundamental 
changes  in  the  workplace  and  in  the  educational  programs  which  support  the 
workplace . 

In  recent  years  there  has  been  broad  political  consensus  on  this  need 
for  change.  President  Reagan  in  his  1987  State  of  the  Union  address  said, 

"The  quest  for  excellence  into  the  twenty-first  century  begins  in  the 
classroom,  but  we  must  go  next  to  the  workplace."^ 

In  1989  President  Bush  and  the  nation's  governors,  in  an  attempt  to 
provide  a framework  for  action,  established  the  National  Education  Goals.  The 
link  between  education  and  the  economy  was  clearly  stated  by  the  chair  of  the 
National  Education  Goals  Panel,  who  wrote,  "Education  is  as  important  to  our 
global  economy  in  its  implications  for  a competent  workforce  as  availability 
of  capital  or  any  other  business  condition."^  President  Clinton,  on  the 
occasion  of  the  establishment  of  the  President's  committee  of  Advisors  on 
Science  and  Technology  stated,  "Science  and  technology  are  essential  tools  for 
achieving  this  administration's  goal  for  strengthening  the  economy,  creating 
high  quality  jobs,  protecting  the  environment,  improving  our  health  care  and 
education  systems  and  maintaining  our  national  security.  This  country  must 
sustain  world  leadership  in  science,  mathematics  and  engineering  if  we  are  to 
meet  the  challenges  of  today... and  of  tomorrow."^  Emphasizing  the  theme  of 


-1- 


empowering  workers,  Labor  Secretary  Riech  states,  "American  companies  have  got 
to  be  urged  to  treat  their  workers  as  assets  to  be  developed  rather  than  costs 
to  be  cut.*’^  Representative  Lee  Hamilton,  Vice  Chairman  of  the  Joint  Congres- 
sional Economic  Committee  states,  "For  an  advanced  country  such  as  ours,  the 
only  sustainable  advantage  is  a talented  and  adaptive  workforce  capable  of 
using  the  latest  technologies  and  reaching  ever  higher  levels  of  produc- 
tivity."^ The  National  Education  Goals  Report  entitled  Building  a Nation  of 
Learners  concludes,  "All  workers  must  have  the  opportunity  to  accjuire  the 
knowledge  and  skills  needed  to  adapt  to  emerging  technologies,  work  methods, 
and  markets,  through  vocational,’  technical,  workplace  and  other  programs."* 

A consensus  has  been  built  that  the  key  to  maintaining  or  increasing  the 
economic  productivity  of  the  country  lies  in  the  creation  of  high  performance 
work  organizations  which  are  supported  by  high  performance  educational 
programs.  Such  organizations  are  characterized  by  a willingness  to  adopt  new 
technology,  flexibility  in  organizational  structures,  accountability,  and  the 
empowerment  of  employees. 

While  political  leaders  can  create  a vision,  educators  must  design  new 
educational  programs  that  adec[uately  prepare  students  for  the  expanded  skills, 
knowledge  and  understanding  rec[uired  in  the  changing  workplace.  Our  vision  is 
to  create  a national,  world  class  network  of  community  colleges  supported 
through  public-private  partnerships  that  is  producing  and  maintaining  the 
environmental  technology  workforce  addressing  the  diversified  needs  of 
industry  and  promoting  the  progression  of  transfer  students  to  higher 
education.  This  must  be  a network  that  is  mutually  supportive,  allows  ready 
access  to  advanced  instructional  methodologies  and  is  kept  current  with 
evolving  environmental  technology.  The  Advanced  Technology  Environmental 
Education  Center  (ATEEC)  will  be  a critical  step  in  advancing  this  vision. 


NEED  FOR  ADVANCED  TECHNOLOGY  ENVIRONMENTAL  EDUCATION  CENTER  (ATEEC)  > 

There  are  two  major  components  to  establishing  the  need  for  the  ATEEC. 
The  first  component  relates  to  the  issue  of  capacity.  Simply  stated  the  issue 
is,  do  sufficient  environmental  education  programs  exist  today  to  prepare  the 
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numbers  of  technicians  required  to  meet  current  and  projected  workforce  needs? 
The  second  component  of  need  relates  to  the  issue  of  quality  and  advancing 
technology.  Is  the  United  States  developing  quality,  high  performance 
environmental  technology  programs  to  prepare  students  for  the  demands  of  the 
emerging  high  performance  workforce? 

The  first  issue  is  that  of  capacity.  A generally  recognized  and 
frequently  repeated  assertion  expressed  by  environmental  educators  and 
environmental  practitioners  is  the  need  to  train  substantially  more  environ- 
mental technicians. 

In  1992,  a study  published  by  the  Bureau  of  Labor  Statistics  concluded 
that  employment  for  technicians  within  the  scientific  and  technical  fields 
would  increase  32%  from  1990  to  2005.®  Ferrier,  in  a study  of  employment 
trends  in  the  environmental  services  industry,  concluded  that  between  1992  and 
1995  employment  opportunities  in  environmental  companies  would  increase  by 
60%.*® 

The  National  Center  for  Research  in  Vocational  Education,  University  of 
California,  Berkeley,  has  undertaken  the  most  complete  occupation  specific 
study  to  date.**  Under  sponsorship  of  the  U.S.  Department  of  Education  and  the 
Department  of  Energy,  the  study  assessed  current  and  projected  needs  for 
environmental  hazardous  materials  technicians  and  the  extent  to  which  those 
needs  are  being  met.  The  study  arrived  at  the  following  conclusions: 

1.  The  supply  of  trained  technicians  in  the  environmental  field  is 
inadequate, 

2.  The  demand  for  environmental  technicians  will  increase  at  a moderate  to 
substantial  rate, 

3.  The  community  college  is  the  preferred  provider  of  technician  education, 

4.  Technicians  should  possess  knowledge  of  science  and  math  including 
algebra  and  trigonometry, 

st  Increased  enrollment  capacity  and  new  program  development  are  needed  at 
community  colleges. 
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Conununity  college  environmental  programs  should  link  with  high  schools 
to  encourage  enrollments, 

7.  The  establishment  of  partnerships  between  industry  and  education  is 
critical  to  the  success  of  environmental  education  programs. 

Based  upon  the  available  evidence,  it  is  reasonable  to  conclude  that  the 
need  for  environmental  technicians  will  substantially  increase. 

The  second  component  of  need  relates  to  the  issues  of  technology  and 
program  quality.  Vice  President  A1  Gore  in  describing  the  administration's 
Technology  for  America ' s Economic  Growth  initiative  recently  said,  "Technology 
offers  new  opportunities  for  jobs,  for  a cleaner  environment,  for  better 
schools,  for  high-quality  health  care  and  for  scores  of  other  advances.  We 
must  move  to  seize  these  opportunities.'*’^  Unfortunately,  few  two-year  college 
environmental  program  instructors  are  ready  to  "seize  these  opportunities." 
Based  on  surveys  conducted  by  regional  Partnership  for  Environmental 
Technology  Education  (PETE)  organizations,  fewer  than  10  percent  of 
environmental  technology  instructors  use  any  form  of  electronic  information 
technology.  Just  over  20  percent  report  access  to  the  Internet  system 
somewhere  oh  their  campus,  but  few  indicate  use  of  the  system  for 
instructional  information . 

Despite  widespread  publicity  regarding  telecomputing,  communication 
technology  of  any  sort  is  almost  nonexistent  in  environmental  technology 
programs  in  two-year  colleges.  Most  two-year  colleges  have  invested  in 
computers  and  computer  labs  which  make  computer  facilities  accessible  to  staff 
and  students.  However,  few  use  communication  technology  to  access  computer 
networks  or  databases.  Simply  stated,  communication  technology  is  missing 
from  the  arsenal  of  instructional  delivery  methods  used  to  support 
environmental  technology  education  in  the  two-year  colleges. 

Development  of  technician-level  environmental  education  programs  has 
generally  occurred  in  isolation.  Prograims  have  been  developed  with  the 
assistance  of  local  advisory  boards  and  are  responsive  to  immediate  local 
needs  and  concerns.  As  the  level  of  technology  advances,  it  is  critical  that 
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student  preparation  for  environmental  technology  careers  encompass  a strong 
foundation  in  math,  science  and  technical  skills.  This  foundation  will  allow 
technicians  to  adapt  their  acquired  skills  and  knowledge  to  the  ever  changing 
demands  of  tomorrow. 

MISSION  OF  ATEEC 

The  field  of  environmental  education  is  a new  and  emerging  area  not  yet 
well  established.  Because  of  this,  a heightened  opportunity  exists  to  create 
environmental  education  programs  designed  to  prepare  students  for  the  emerging 
high  performance  work  settings  of  tomorrow. 

The  need  to  build  a stronger  environmental  education  infrastructure  is 
clear.  To  do  this,  science,  math  and  technical  curricula,  and  instructional 
materials  which  support  advanced  environmental  technology  education  must  be 
strengthened;  professional  development  opportunities  for  community  college  and 
secondary  school  educators  must  be  enhanced;  and,  effective  support  services 
for  program  improvement  must  be  provided. 

An  "information  superhighway"  is  part  of  the  future  of  environmental 
education  in  the  two-year  college.  Advanced  communications  technologies  will 
provide  both  instructors  and  their  students  the  information  and  resources  they 
need  for  a challenging  future  of  lifelong  learning.  Such  resources  when  tied 
to  an  instructional  foundation  based  on  leadership  in  basic  science,  mathe- 
matics, and  technology  will  provide  an  environmental  workforce  to  meet  today's 
and  tomorrow's  challenges.  This  workforce  will  be  able  to  face  new  environ- 
mental challenges  from  the  nation's  businesses  and  industries  as  well  as  from 
around  the  world.  The  ATEEC  project  will  team  the  technologies  (software, 
computer  and  communications  equipment)  with  the  classroom  instructor  to 
increase  the  productivity  of  learning. 

To  build  this  environmental  education  infrastructure,  the  Hazardous 
Materials  Training  and  Research  Institute  (HMTRI),  the  Partnership  for 
Environmental  Technology  Education  (PETE),  and  the  University  of  Northern 
Iowa's  Center  for  Environmental  and  Energy  Education  (including  the  College  of 
Natural  Sciences,  the  Department  of  Environmental  Education,  and  the  Iowa 
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Waste  Reduction  Center)  will  establish,  in  partnership,  an  NSF  Advanced 
Technology  Environmental  Education  Center  (ATEEC) . 

ATEEC's  mission  is  to  advance  environmental  technology  education  through 
curriculum  development,  professional  development,  and  program  improvement  in 
the  nation's  community  colleges  and  secondary  schools.  The  Center  will  draw 
upon  the  resources  of  its  partner  institutions,  business  and  industry,  federal 
agencies  and  laboratories,  and  professional  societies  to  accomplish  its 
mission. 

GUIDING  PRINCIPLES  OF  THE  CENTER;  The  ATEEC  will  be  guided  by  principles, 
assumptions  and  beliefs  similar  to  those  which  provide  the  foundation  for 
operation  of  HMTRI.  These  include: 

1.  The  design  of  the  Center  presumes  that  community  colleges 
acknowledge  that  they  cannot  be  "stand  alone"  educational 
institutions  capable  of  meeting  all  the  educational  needs  of  their 
local  community.  Rather  the  Center  will  encourage  institutional 
networking  and  sharing  of  resources. 

2.  The  Center  will  develop  and  promote  advanced  environmental 
technology  programs  which  fulfill  two  requirements.  The  first  is 
to  meet  the  educational/technical  needs  of  today;  the  second  is  to 
provide  education  for  tomorrow — equipping  students  with  the  tools 
to  master  the  ever  changing  conditions  and  technologies.  While 
community  colleges  have  historically  had  a clear  mission  to 
transmit  the  skills  and  knowledge  needed  to  meet  current  demands 
of  the  workplace,  it  is  now  critical  that  community  colleges 
insure  that  students  master  science,  math,  technology,  communica- 
tion and  critical  thinking  skills  allowing  them  to  adapt  to  future 
demands  their  profession  will  place  upon  them. 

3.  The  Center  will  utilize  advancements  in  educational  methodology 
and  technology  to  better  serve  the  needs  of  students.  Exciting 
educational  tools  such  as  CD-ROM,  computer  simulation,  and  multi- 
media  are  becoming  available  and  will  be  utilized  where  they  are 


4. 


feasible  and  educationally  advantageous. 

The  Center  will  develop  instructional  materials  which  can  be 
delivered  via  distance  education  systems  such  as  fiber  optics, 
microwave,  satellite,  or  combinations  of  these  technologies.  This 
allows  for  the  portability  of  the  educational  experience  to  areas 
with  few  students,  and  to  locations  where  instructors  lack  certain 
technical  competencies . 

5.  The  utilization  of  communications  technology  to  connect  indivi- 
duals and  institutions  involved  in  environmental  education  by 
means  of  the  "information  superhighway"  will  create  a powerful  new 
learning  community  which  will  support  and  greatly  enhance  the 
overall  quality  of  environmental  technology  education. 

6.  The  Center  will  be  organized  to  build  quality  into  ail  the 
processes  of  the  Center,  not  simply  to  check  for  and  correct 
quality  problems  as  they  are  detected  in  the  final  products  of  the 
Center. 


SECTION  2 


GOALS  AND  OBJECTIVES 


GOAL  It  Strengtihen  science,  math  and  technical  curriculum,  and 

instructional  materials  which  support  advanced  environmental 
: “ - • technology  education > | 

OBJECTIVE  1 : Identify  knowledge  and  competency  requirements  in  core  and 

advanced  math,  science  and  technology  needed  by:  high  school  graduates 

entering  two-year  environmental  technology  programs;  two-year  environmental 
program  graduates  entering  the  workforce;  and,  two-year  environmental  program 
graduates  transferring  into  a four-year  institution ' s environmental  science/ 
technology  program.  Project  the  knowledge  and  competencies  required  by 
tomorrow's  environmental  technicians. 

OBJECTIVE  1 KEY  OUTCOMES:  A directory  of  occupational  competency  profiles 

will  be  established.  A minimum  of  six  new  nationally  validated  competency 
profiles  will  be  developed.  A competency  profile  of  the  projected  skill 
requirements  for  environmental  technicians  will  also  be  developed.  The 
knowledge  base  needed  by  technicians,  high  school  graduates  entering  two-year 
environmental  programs  and  two-year  graduates  transferring  to  four-year 
institutions  will  be  defined. 

OBJECTIVE  2 : Enhance  environmental  education  curriculum  by  developing 

curriculum  models  for  a range  of  two-year  environmental  technology  programs; 
and,  develop  a model  course  sequence  for  high  school  students  entering  two- 
year  programs. 

OBJECTIVE  2 KEY  OUTCOMES:  A directory  of  existing  curriculum  models,  new 

curriculum  models,  and  model  course  sequences  will  be  developed. 

OBJECTIVE  3 : Identify  needs  for  new  courses,  instructional  materials,  and 

methodologies  that  will  enhance  environmental  technology  programs. 

OBJECTIVE  3 KEY  OUTCOMES:  Needs  will  be  identified  and  proposals  developed  to 

upgrade  existing  courses , create  new  discipline  specific  courses , develop 
hybrid  (interdisciplinary)  courses,  and  provide  supplementary  instructional 
materials.  Pedagogical  designs  that  accommodate  needs  of  diverse  learners 
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will  be  employed.  The  majority  of  these  needs  will  be  satisfied  through  NSF 
or  other  funding  mechanisms* 


OBJECTIVE  4:  Develop  a community  college  institutional  self-assessment 

instrument  for  the  purposes  of;  1)  determining  whether  college  environmental 
programs  meet  the  science,  math,  and  technical  core  requirements  identified  by 
the  project;  2)  assessing  whether  program  content  and  instructional  techn- 
ologies are  up-to-date;  and,  3)  assessing  whether  the  program  is  meeting  the 
regional  needs  of  business  and  industry. 

OBJECTIVE  4 KEY  OUTCOMES:  A self-assessment  instrument  will  be  developed  and 

used  by  community  colleges  with  environmental  technology  programs.  A survey 
will  be  conducted  to  determine  the  effectiveness  of  the  instrument . 

OBJECTIVE  5:  Promote  linkages  among  high  school,  community  college,  and  four- 

year  college  environmental  education  programs  (2+2+2)  which  will:  insure  high 

school  students  are  prepared  to  enter  two-year  environmental  programs;  insure 
two-year  graduates  are  prepared  for  the  demands  of  the  workplace;  insure  two- 
year  environmental  science  transfer  graduates  are  prepared  to  enter 
baccalaureate  programs;  and,  insure  maximum  communication  and  coordination 
among  the  three  levels  of  education  providers. 

OBJECTIVE  5 KEY  OUTCOMES:  Model  2+2+2  linkage  programs  will  be  developed. 
Workshops  promoting  2+2+2  will  be  held  and  participants  will  be  surveyed  to 
determine  the  effectiveness  of  the  workshops  in  promoting  successful  2+2+2 
linkages. 

OBJECTIVE  6 : Establish  an  NSF  advanced  environmental  technician  education 

Fellows  program  to  carry  out  activities  which  support  and  strengthen 
environmental  education. 

OBJECTIVE  6 KEY  OUTCOMES:  Thirty  Fellows  will  be  identified  to  participate  in 

an  annual  two-week  summer  institute  and  to  carry  out  activities  as  defined  by 
the  Curriculum  Council.  Five  Fellows  will  be  identified  from  each  PETE 
region.  Participation  of  underrepresented  groups  will  be  assured.  Of  the  30 
Fellows,  10  will  be  math  and  science  community  college  faculty,  10  will  be 
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conununity  college  environmental  faculty^  and  10  will  be  high  school  math  and 
science  instructors. 


COAL  2i  Strengthen  the  nation* s environmental  technician  programs 

-through  provision  of  professional  development  opportunities  for 

• community  college  and  secondary  school  educators. . 

OBJECTIVE  1 : Conduct  six  annual  Professional  Development  Instructors' 

Conferences,  on  a regional  basis,  for  the  purpose  of: 

1.  Developing  instructors'  environmental  technology  skills  and 
knowledge , 

2.  Introducing  environmental  technician  competency  profiles,  model 
curricula,  2+2+2  articulated  programs,  and  other  accomplishments 
of  this  project, 

3.  Introducing  new  instructional  methods  and  materials  including  the 
teaming  of  computer,  software,  and  communications  technologies  for 
classroom  instruction, 

4.  Developing  instructors'  telecomputing  capabilities,  thereby 
improving  access  to  educational  resources, 

5.  Facilitating  technology  transfer  as  well  as  educator,  industry, 
professional  society,  governmental  laboratory,  and  agency 
networking, 

6.  Disseminating  information  about  ATEEC  and  the  assistance  to 
educators  and  students  available  through  the  Center. 

OBJECTIVE  1 KEY  OUTCOMES:  A minimum  of  600  environmental  technology  educators 

and  practitioners  will  attend  Professional  Development  Conferences  annually. 
They  will  report  advances  in  skills,  knowledge  and  contacts  leading  to 
strengthened  environmental  technology  education. 

OBJECTIVE  2:  Facilitate  summer  internships  for  community  college  and 

secondary  educators  and  students  in  industry,  governmental  agencies,  and 
federal  laboratories  for  the  purposes  of: 
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1.  Exposing  instructors  and  students  to  advanced  environmental 
technologies/ 

2*  Providing  an  ”on-the-job”  environment  to  help  instructors  and 
students  use  academic  knowledge  in  work  applications, 

3*  Helping  instructors  see  practical,  ”hands-on”  applications  of 
knowledge  that  may  be  taken  back  to  the  classroom, 

4*  Creating  an  exchange  of  knowledge  and  discussion  between 
educators,  students  and  practitioners* 

OBJECTIVE  2 KEY  OUTCOMES:  Opportunities  for  internships  will  be  identified 

regionally,  and  information  about  funding  opportunities  will  be  made  available 
to  educators  and  students*  A minimum  of  15  interns  will  be  placed  in  FY  1995 
with  the  number  of  placements  increasing  each  year. 

OBJECTIVE  3:  Utilizing  the  ATEEC  infrastructure,  establish  a framework  for 

development  and  promulgation  of  national  curriculum  and  teaching  standards  for 
two-year  environmental  programs. 

OBJECTIVE  3 KEY  OUTCOMES:  The  Professional  Development  Council  of  ATEEC  will 

utilize  consultants  familiar  with  the  National  Council  of  Teachers  of 
Mathematics  (NCTM)  work  on  standards  to  review  and  report  on  the 
infrastructure  required  to  develop  standards  in  the  field  of  advanced 
environmental  technology.  The  Professional  Development  Council  will  develop  a 
plan  of  action  to  address  the  issue* 


GOAt  ’Si  • Strengthen  advanced  technology  environmental  education  thrqu^^ 
provision  of  support  services  for  program  improvement*. v 

OBJECTIVE  1 : Establish  an  ATEEC  Clearinghouse  for  the  purposes  of: 

1.  Providing  Internet-accessible  electronic  databases  of 
environmental  programs,  instructional  resources,  and  new 
technologies, 

2.  Promoting  electronic  and  print  communications  among  environmental 
students,  educators,  industry,  agencies,  and  federal  laboratories. 
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Publishing  an  ATEEC  Tabloid  News  for  print  conununication  and 
information  dissemination, 

4.  Establishing  a physical  library  of  instructional  resources. 
OBJECTIVE  1 KEY  OUTCOMES:  A minimum  of  300  educators  will  acknowledge  that 

the  ATEEC  Clearinghouse  services  have  strengthened  environmental  technology 
instructor  skills  and  programs;  electronic  records  will  show  the  Clearinghouse 
to  have  logged  2,000  requests  for  information  from  educators,  students,  and 
industry;  a minimum  of  5,000  educators  will  receive  the  ATEEC  Tabloid  News. 


OBJECTIVE  2;  Promote  use  of  the  ATEEC  Clearinghouse  and  educator/ 

student/ indust ry/agency  and  federal  laboratory  involvement  in  ATEEC  activity 

by: 


1.  Establishing  a 1-800  number  for  environmental  educators  and  others 
to  access  ATEEC  information  and  receive  assistance  in  navigating 
Internet  resources, 

2.  Building  educators'  capability  in  telecomputing,  electronic 
information  access  and  utilization, 

3.  Exhibiting  at  conferences  of  educators  and  environmental 
professionals , 

4.  Publishing  in  professional  journals. 

OBJECTIVE  2 KEY  OUTCOMES:  Data  collected  will  indicate  a majority  of  the 

nation's  environmental  technology  educators  will  know  of  ATEEC  and  make 
requests  for  information  and/or  inquire  about  becoming  involved. 
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NIST  MANUFACTURING  EXTENSION  PARTNERSHIP 
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State  Pollution  Prevention  Center  Coordination  

Environmental  Strategy  Goal  Number:  1.4,  2.1.  2.3 


Nisr  MEP  Environmental  Project  Status  Peport 

DOE  Environmental  Visiting  Staff 


July  26,  1984 


Environmental  Strategy  Goal  Number:  2.2 
Timeframe  : August  1994  - August  199S 


Background: 

In  order  to  increase  the  coordination  and  integration  of  DOE  laboratories’  environmental 
activities  into  the  MEP  it  will  be  useful  to  have  a full-time  DOE  laboratory  employee  resident  at 
NIST.  The  DOE  Savannah  River  facility  has  expressed  an  interest  in  such  an  arrangement. 


Key  Objectlves(Draft): 

• Ass^sment  of  the  most  signific^t  environmental  constraints  impinging  the  competitiveness  of 
manufacturers  within  two  to  four  important  industrial  processes. 

• Compilation  of  a broad  inventory  of  enviiontnentallv-related  ex 
DOE  facilities. 


I inventory  of  environmentally-related  expertise  and  resources  at  major 


• Compilation  of  process-specific  inventories  of  environmentally-related  expertise  and  resources  at 
major  DOE  facilities 

• ^ Environmental  Protection  Agency  temporary  staff  person  on  assignment 

to  m exploring  the  baniw;  to  commercialization  of  environmental  technologies  and  the 
potential  development  of  a pilot  project  in  this  area.  ^ 

• Assisting  in  review  of  competitive  proposals  for  environmentally-related  MEP  projects  and 
provide  input  and  comments  on  other  activities  of  the  MEP  Environmental  Projects  Group 


Update: 

A statement  of  work  is  being  negotiated  for  a visiting  staff  person  from  Savannah  River.  The 
deliverables  in  this  draft  plan  are  summarized  above. 


Project  Contact:  n/a 

MEP  Contact:Oavid  Gold,  301-975-5020 

Funding  Level:  $n/a 
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Energy,  Environment,  Manufacturing  Technology  Access 


Environmental  Strategy  Goal  Number:  3.3  and  3.5 

Timeframe  : March  1994  - March  1996 

Background: 

The  Energy,  Environment,  Manufacturing  (EEM)  Technology  Access  Project  Is  a joint  effort  of 
NIST,  the  NIST  Great  Lakes  MTC,  the  NIST  Midwest  MTC,  EPA,  DOE,  the  Northeast-Midwest 
Institute  and  several  industry  associations.  The  project  is  managed  by  NIST  with  funding  from 
the  Advanced  Research  Projects  Agency’s  Technoiogy  Reinvestment  Project  The  overarching 
goal  of  the  project  is  to  create  tools  and  methodologies  which  will  enhance  the  ability  of  smaller 
manufacturers  and  technical  assistance  providers  to  identify,  in  an  integrated  fashion,  the  key 
areas  in  their  operations  which  can  have  a positive  impact  on  energy  efficiency,  environmental 
soundness  or  competitiveness.  Once  created  and  piloted,  these  tools  will  be  disseminated  to  other 
extension  organizations. 

Key  Oblectives: 

• Integrated  environmental,  energy  efficiency  and  manufacturing  competitiveness  assessment 
methodology.  This  tool  will  enable  field  engineers  at  NIST  extension  centers  to  more 
comprehensively  assess  a manufacturer's  operations. 

• Streamlined  self-assessment  tool  which  smaller  manufacturers  can  use  independently  to 
obtain  a first-cut  comprehensive  assessment  of  their  manufacturing  operations. 

• Pilot  test  assessment  methodologies  and  disseminate  tool  to  other  technical  assistance 
organizations. 

• Environmental  and  energy  efficiency  benchmarking  tool  as  a companion  to  an  existing 
competitive  benchmarking  tool  for  certain  metal  finishing  and  metal  stamping  SIC  codes. 

Update: 

Early  stages  of  this  effort  have  been  focused  on  planning  the  details  of  carrying  out  a successful 
project  and  hiring  some  additional  key  staff  members.  Initial  information  has  begun  to  be 
gathered  on  existing  manufacturing  assessment  methodologies  which  will  serve  as  the  foundation 
for  the  integrated  tool. 

Project  Contact:  Ken  Saulter  313-769-4234 

MEP  Contact:  David  Gold  301-975-5020 

Funding  Level:FY94  $2.44M  ($i.oim  nist/trp,  $i.43M  match) 

FY95  $2.81  M (S1.02M  NIST/TRP,  S1.79M  match) 
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NIST  MEP  Environmental  Project  Statua  Report 


July  26,  1994 


E n vironmental  Legislation 


Environmental  Strategy  Goal  Number:  1.1,  2.1  AND  2.2 

Timeframe:  Ongoing 

Background: 

In  the  past  few  years,  the  debate  over  environmental  policy  has  shifted  as  firms  and 
governments  increasingly  agree  that  environmental  sustainability  is  important  for  long-term 
economic  growth.  In  contrast  to  the  resentment  of  past  years,  in  which  the  prevention  of 
pollution  often  was  treated  as  a burden,  a consensus  is  emerging  that  industrial  competitiveness 
can  be  enhanced  thorough  the  integration  of  principles  of  environmental  sustainability. 
Continued  innovation  in  environmental  technologies  and  environmentally  sustainable 
manufacturing  are  seen  as  a route  to  greater  productivity,  new  markets,  and  long-term 
viability. 

The  Environmental  Technology  Act  of  1994  takes  steps  toward  joining  the  goals  of 
environmental  protection  and  economic  growth  by  leveraging  innovation  in  a more  proactive 
relationship  with  industry.  Major  provisions  include:  (1)  improving  the  coordination  of 
federal  research,  development,  and  demonstration  of  environmental  technologies;  (2) 
promoting  environmental  technology  development,  and  demonstration;  (3)  encouraging 
innovation  by  improving  tiie  ability  of  firms  to  verify  the  performance  of  new  environmental 
technologies;  (4)  increasing  national  awareness  of  the  opportunities  of  environmental 
technologies;  (5)  improving  the  technical  basis  for  evaluating  environmental  technologies. 


Key  Objectives: 

• Track  legislation  through  the  current  congress. 

• Initiate  and  follow  through  on  MEP  comments  on  language  suggestions/changes. 


Update: 

HR  3870  is  scheduled  for  House  floor  action  on  Tuesday,  July  26,  1994.  Its  Senate  companion 
S 978,  passed  the  Senate  on  May  11.  1994  with  a vote  of  85-14,  vote  #108. 

Project  Contact:  n/a 

MEP  Contact:  Linda  Acierto,  301-975-5033 

Funding  Level:  n/a 
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Environmental  Tools  & Resources 


Environmental  Strategy  Goal  Number:  3.1,  3.2,  3.3,  and  3.5 
Timeframe  : Ongoing 

Background: 

No  individual  whether  from  a manufacturing  company  or  a technical  aseiatance  organization,  can 
be  expected  to  be  an  expert  in  everything.  This  is  certainly  true  on  environmental  issues. 

Implementing  the  best  technologies  or  techniques  which  will  enable  a manufacturer  to  be 
environmentally  sound  in  the  most  competitive  manner  requires  a process  of  identifying 
problems  and  opportunities  and  then  searching  for  details  on  alternatives.  The  MEP  must 
empower  both  technical  assistance  providers  and  manufacturers  with  the  tools  and  resources 
they  need  to  do  this. 

Key  Objectives: 

• Enhance  methodologies  for  assessing  manufacturing  operations  and  identifying  key 
environmental  issues  and  opportunities  in  the  context  of  maintaining  or  increasing  the 
company's  competitiveness 

* Increase  the  availability  of  tools  which  allow  manufacturers  to  compare  their  environmental 
soundness  with  other  manufacturers  in  their  industrial  sector. 

■ increase  access  easy  to  use,  reliable  and  up-to<late  environmental  information  on 
alternatives,  technical  considerations,  cost  considerations,  as  well  as  environmental  risk  and 
regulatory  information. 

Update: 

MEP  has  already  initiated  a major  project  which  is  developing  an  integrated  environrnental, 
energy  efficiency  and  competitiveness  manufacturing  assessment  methodology  as  well  as 
environmental  benchmarking  tools  for  some  metal  industry  sectors.  The  MEP  will  be  running  a 
competition  in  the  Fall  of  1994  for  the  creation  of  environmental  tools  and  resources.  $2.5M 
will  be  available  for  this  competition  but  these  funds  will  be  used  in  the  same  competition  to 
fund  integration  projects  as  well.  In  addition,  a separate  $450k  will  be  competed  for  the 
creation  of  a pilot  environmental  resource  center  for  the  metal  finishing  industry. 

Project  Contact:  n/a 

IVIEP  Contact;  David  Gold,  301-975-5020 

Funding  Level:FY94  $2.44M  ($1.01M  NIST/TRP,  $1.43M  match) 

FY95  up  to  $6.06M  ($2.0M  EPA,  $1.25M  NIST,  1.02M  NIST/TRP,  $1.79M  matcl 
(Actual  amount  in  FY95  will  be  dependent  on  ttie  proportion  of  funds 
ultimately  devoted  to  these  types  of  projects  in  the  joint  competition  with 
integration'  projects  being  run). 
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Environmental 


Training 


Environmental  Strategy  Goal  Number:  1.4,  3.5 
Timeframe  : June,  1994;  multi-year  project 


Background: 

Although  a very  good  general  competitiveness  assessment  training  package  is  being  developed, 
modules  need  to  be  examined  or  separate  training  programs  need  to  be  developed  in  order  to 
increase  the  field  engineers'  knowledge  and  awareness  of  environmental  problems  and  issues. 


Key  Objectives: 

•To  ensure  that  all  technical  assistance  personnel  are  aware  of  environmental  opportunities 
and  issues  within  small  manufacturing  plants  at  a basic  level. 

•To  offer  rnore  In-depth  environmental  training  to  environmentally-interested  field  engineers 
to  keep  them  abreast  of  the  latest  developments. 

• Train-the-trainer  workshops  will  be  a part  of  the  scope  of  work  so  that  field  engineers  are 
able  to  participate  and  thereby  train  the  small  businesspeople  so  that  they  can  train  their 
workers  to  prevent  pollution. 


Update: 

MEP  is  creating  a series  of  sessions  for  the  November  meeting  of  the  National  Pollution 
Prevention  Roundtable.  These  sessions  are  being  designed  for  both  the  industrial  extension 
service  agents  and  state  pollution  prevention  agents. 


Other  environmental  training  efforts  are  occurring  such  as  MAMTC's  pollution  prevention  for 
smaller  manufacturers  interactive  telecast  and  GLMTC’s  telecasts  on  "alternatives  to  spray 
painting”  and  "switching  to  aqueous  based  cleaning  solutions.” 

MEP  is  currently  working  with  RPI  to  create  a five  day  core  curriculum.  Environmental 
concerns  will  be  presented  through  examples  and  case  studies  throughout  the  course. 


Project  Contact:  n/a 

MEP  Contact:  Krista  Johnsen,  301-975-5104 

Funding  Level:  To  Be  Determined 


NIST  MEP,  Building  224,  Room  B115,  Gaithersburg,  MD  20699 
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Integrating  Environmental  Services  into  MEP  Centers 

Environmental  Strategy  Goal  Number:  1.1 

Timeframe  : Beginning  Fall  of  1994 

Background: 

In  the  long  run,  the  MEP  will  have  difficulty  carrying  out  its  mission  unless  it  enables  smaller 
manufacturers  to  be  environmentally  sound  while  remaining  competitive.  For  this  reason,  it  is 
essential  that  MEP’s  rapidly  growing  infrastructure  of  extension  centers  be  leveraged  to 
provide  environmentally-related  technical  assistance  to  smaller  manufacturers. 

Key  Objectives: 

• Integrate  environmental  services  into  at  least  90%  of  extension  centers  by  1997. 

• Ensure  that  integration  is  done  in  a way  which  leverages  other  existing  local  resources. 

• Ensure  that  environmental  services  are  a portion  of  a field  engineer’s  portfolio  rather  than 
just  an  adjunct  activity  of  an  extension  center. 

Update: 

In  the  Fall  of  1994  a competition  will  be  run  to  fund  the  pilot  integration  of  environmentally- 
related  services  into  MEP  extension  centers.  $2.5M  will  be  available  for  this  competition  but 
these  funds  will  be  used  in  the  same  competition  to  fund  environmental  tool  and  resource 
development  projects  as  well.  The  typical  project  probably  being  In  the  $200k-$400k  range. 

Project  Contact:  n/a 

MEP  Contact:  David  Gold,  301-975-5020 

Funding  Level:  Up  to  $2.SM  in  FY95  {$1.5M  EPA  and  $1.0M  NIST) 

(Actual  amount  in  FY95  will  be  dependent  on  the  proportion  of  funds 
ultimately  devoted  to  these  types  of  projects  in  the  joint  competition  with 
integration  projects  being  run). 
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Integration  with  STEP  Planning  Process 


Environmental  Strategy  Goal  Number:  2.3 
Timeframe  : continuous 

Background: 

The  MEP's  State  Technology  Extension  Program  (STEP)  planning  grants  provide  the 
opportunity  for  states  to  conduct  a thorough  strategic  planning  process  for  their  state's 
manufacturing  extension  system.  These  activities  allow  a state  to  create  a coordinated  extension 
effort  which  leverages  existing  resources  to  the  greatest  exten  feasible.  Environmental  issues 
typically  are  identified  as  a technical  assistance  need  of  manufacturers  during  such  a strategic 
planning  effort.  Thus,  STEP  planning  grants  provide  an  opportunity  to  plan  the  environmental 
aspects  of  a comprehensive  state  manufacturing  extension  effort. 

Key  Obj'ectives: 

• Educate  MEP  Regional  Managers  about  the  importance  of  addressing  environmental  issues  as 
part  of  a state's  strategic  planning  process  for  manufacturing  extension  services  under  STEP 
grants. 

• Include  reference  to  environmental  issues  as  an  example  in  future  STEP  solicitations. 

• Mail  MEP  Environmental  Strategy  to  all  STEP  planning  award  winners. 

• Mail  state  pollution  prevention  program  contact  list  to  each  STEP  award  winner  and  vice 
versa. 

Update: 

Regional  Managers  have  been  briefed  on  the  Environmental  Strategy.  Once  cooperative 
agr^ments  are  completed  with  the  current  round  of  STEP  planning  award  winners,  copies  of  the 
environmental  strategy  will  be  sent  with  a letter  encouraging  them  to  consider  environmental 
issues. 

Project  Contact:  N/A 

MEP  Contact:  David  Gold,  301-975-5020 

Funding  Level;  $n/a 
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Environmental  Strategy  Goal  Number:1.3 
Timeframe  : Continuous 

Background: 

The  NIST  MEP  is  currently  funding  a project  which  will  provide  14  interactive  satellite 
telecasts  per  year.  Each  telecast  will  be  2-3  hours  in  length  and  offers  the  opportunity  for 
viewers  to  ask  questions  from  a live  panel  of  the  presenters.  A dozen  of  these  will  be  on  topics 
of  interest  to  smaller  manufacturers  and  will  be  downlinked  to  the  MEP  extension  centers.  The 
remaining  two  vWII  be  focused  on  topics  of  interest  for  the  field  engineers  themselves.  The 
objective  is  to  leverage  this  media  for  delivery  of  environmentally-focused  interactive  satellite 
telecasts. 

Key  Objectives; 

* Two  interactive  satellite  telecasts  on  Total  Cost  Accounting  during  FY  1995.  The  first  will  be 
targeted  at  field  engineers;  the  second  for  smaller  manufacturers 

■ Expansion  of  the  interactive  satellite  telecast  series  to  include  an  environmentally  focused 
component 


Update: 

EPA  has  committed  to  funding  the  two  telecasts  on  Total  Cost  Accounting.  Funds  will  be  requested 
through  EPA's  Environmental  Technology  Initiative  for  approximately  three  telecasts  per  year 
on  environmental  issues. 

Project  Contact:  n/a 

MEP  Contact :David  Gold.  301-975-5020 

Funding  Level:  FY95  $150K  (from  EPA). 
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Los  Angeles  Area  Pollution 


Prevention  Center  (PPC) 


Environmental  Strategy  Goal  Number:  i.i  & 5.1 

Timeframe  : February,  1994;  2 year  project 

Background: 

IRTA,  the  Institute  for  Research  and  Technical  Assistance,  is  a non-profit  established  in  1990, 
in  Santa  Monica,  California.  IRTA  applied  for  a TRP  award  in  1993  to  create  a Pollution 
Prevention  Center  to  provide  technical  assistance  to  help  smaller  manufacturers  in  the  L.A. 

Basin  in  reducing  or  eliminating  their  use  of  solvents  in  a variety  of  applications.  In  IRTA’s 
proposal,  PPC  had  one  state  and  four  local  regulatory  agencies  as  well  as  a large  utility  among 
its  supporters.  PPC’s  cooperative  agreement  became  effective  on  February,  1994. 

Key  Objectives 

• 15  firms  will  undergo  intensive  on-site  technical  assistance  to  eliminate  their  use  of 
solvent-based  cleaners. 

• Case  studies  will  be  written  from  these  15  interventions. 

• 10  demonstrations  of  emerging  technologies  will  occur. 

• Interaction  with  regulators  to  modify  state  and  local  regulations  will  occur. 

• An  outreach  program  will  be  created  which  includes  a quarterly  newsletter  and  conferences. 

Update: 

Since  February  9,  the  Center  has  focused  its  efforts  on  forming  an  advisory  committee  and 
holding  the  first  of  the  committee's  quarterly  meetings;  finalizing  its  operating  plan;  getting  its 
financial  management  system  on-line;  and  getting  its  proposed  projects  underway.  The  two- 
year  proposed  projects  are  split  into  the  following  categories:  bath  cleaning  and  handwipe, 
adhesives,  dry  cleaning,  wood  products  industry,  and  aerospace  subcontractors. 

IRTA  has  recently  created  a participant  contract  policy  as  well  as  a membership 
program.  The  participant  contract  contains  the  following  five  elements:  1.  a description  of  the 
work  to  be  done,  2.  a space  to  assign  company  personnel  to  the  project.  3.  an  agreement,  signed 
by  upper  management,  to  commit  and  provide  resources  to  identifying  and  testing  alternatives, 

4.  a disclaimer  which  holds  PPC  harmless  for  conversions/  decisions,  and  5.  a budget  and 
timeframe  estimate  for  the  project.  The  membership  program  will  charge  a one-time  fee  to 
firms  to  receive  assistance  and/or  the  PPC’s  publications.  The  following  four  categories  for 
membership:  are  proposed  member,  test  participant,  honorary  member,  and  subscriber. 

Project  Contact:  Katy  Wolf  (310)  453-0450 

MEP  Contact:  Krista  Johnsen  (301)  975-5104 

Funding  Level:  FY94  $365,000  ($94,000  NIST/TRP,  $94,000  match,  $177,000  non- 
match  resources) 
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National  Environmental  Resource  Centers 


Environmental  Strategy  Goal  Number:  3.4 

Timeframe:  Beginning  In  Fall  1994 

Background: 

An  enormous  amount  of  environmental  information  is  available  through  multiple  means  today. 
However,  given  a specific  issue,  it  is  very  difficult  to  quickly  find  reliable  technical 
information.  To  overcome  this  problem  will  likely  require  individual  organizations  with  a 
mission  of  providing  access  to  accurate,  up-to-date  and  easily  accessible  environmental 
information.  For  these  organizations  to  be  successful  they  will  need  to  focus  on  specific 
industrial  sectors  or  processes.  A major  goal  of  a resource  center  would  be  to  make  such 
information  available  through  user-friendly,  internet-accessible  systems.  In  addition, 
information  would  likely  be  available  by  phone,  fax  and  printed  material.  In  general,  the  center 
will  gather,  or  create  access  to,  information  from  other  sources  to  build  it's  information  base. 
However,  when  no  good  source  of  a needed  type  of  information  appears  to  exist,  the  center  may 
take  steps  to  catalyze  the  development  of  the  needed  data.  Finally,  the  resource  center  will 
publish  periodic  reports  on  environmentally-related  R&D  needs  of  the  industrial  sector  or 
process  based  on  the  information  it  obtains  in  interacting  with  industry  and  technical  assistance 
organizations. 

Key  Objectives: 

* Create  streamlined  access  to  easy  to  use,  reliable  and  up-to-date  environmentally-related 
information  for  specific  industrial  sectors/processes.  Information  will  Include  environmentally 
related  technical  options,  technical  process  information,  environmental  risk  information,  and 
possibly  even  regulatory  information.  The  goal  is  to  enable  manufacturers  and  technical 
assistance  organizations  to  effectively  understand  and  evaluate  environmentally-related  options 
and  constraints. 

Update: 

A pilot  National  Resource  Center  for  the  metal  finishing  industry  will  be  competed  in  the  Fall  of 
1994.  This  pilot  will  be  funded  jointly  by  NIST  and  ERA  and  will  steer  the  course  for  this  effort 
in  the  MEP.  If  the  piiot  proves  successful,  it  is  hoped  that  additional  National  Resource  Centers 
for  additional  sectors/processes  will  be  initiated  in  following  years. 

Project  Contact:  n/a 

MEP  Contact:  David  Gold  301-975-5020 

Funding  Level:  FYQS  approximately  S800K  ($450K  NIST/EPA,  $350K  estimated  match) 
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Overall  Coordination  With  EPA 


Environmental  Strategy  Goal  Number:  2.1 
Timeframe  : Ongoing 

Background: 

At  the  national  level,  efforts  to  assist  smaller  manufacturers  need  to  work  in  concert  to  achieve 
their  common  goals.  This  is  especially  true  vyith  respect  to  environmental  issues  where  several 
agencies  play  major  roles.  No  agency  has  as  direct  a role  as  that  of  the  Environmental 
Protection  Agency  (EPA).  Coordination  must  be  more  than  a simple  hand  shake  between 
agertcies.  It  must  be  a meaningful  working  relationship  where  projects  arKi  planning  are 
coordinated  and  integrated. 

Key  Objectives: 

* Coordinate  efforts  wherever  possible  and  productive  with  the  EPA. 

• Explore  the  possibility  of  coordinated  budget  requests  with  EPA. 

Update: 

The  NIST  MEP  currently  has  multiple  joint  projects  and  activities  with  various  parts  of  EPA. 
These  include: 

Office  of  Research  arid  Development 

A $2.4M  interagency  agreement  in  FV94  will  fund  integration  projects,  tool  development 
projects  and  part  of  a pilot  national  resource  center.  Also,  a full  time  EPA  employee  from  the 
Risk  Reduction  Laboratory  has  been  assigned  to  the  MEP  as  a visiting  staff  person  at  NIST  for  six 
to  twelve  months. 

Design  for  Environment  Project 

A $600K  interagency  agreement  in  FY94  will  fund  part  of  the  pilot  national  resource  center, 
some  industry  profile  and  benchmarking  development  for  the  metal  finishing  industry,  and  two 
interactive  satellite  telecasts  on  Total  Cost  Accounting. 

Office  of  Information  Resources  Management 

A $190K  interagency  agreement  in  FY94  will  fund  a project  which  will  allow  greater  fusion  of 
environmental  information  residing  in  multiple  databases. 

Office  of  Solid  Waste 

A $450k  interagency  agreement  in  FV94  covering  two  years  will  expand  the  outreach  activities 
of  the  NIST  managed  Recycling  Technology  Assistance  Partnership. 

Pollution  Prevention  Division 

The  MEP  and  the  Pollution  Prevention  Division  (PPD)  will  be  releasing  a joint  brochure  to  the 
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NIST  extension  centers  and  PPD’s  state  pollution  prevention  programs.  The  objective  of  this 
brochure  is  to  increase  awareness  of  the  organizations  about  each  other's  existence.  In  addition, 
the  MEP  will  be  cosponsoring  the  National  Pollution  Prevention  Roundtable's  conference  In 
November  of  1994.  A full  day  of  this  conference  wilt  be  focused  on  technical  assistance  to 
smaller  manufacturers  and  coordination  between  these  organizations. 

Project  Contact:  n/a 

MEP  Contact;  David  Gold,  301-975-5020 

Funding  Level:  A total  of  over  $3.5M  in  EPA  funding  for  joint  projects  expected  during 
F/GS  using  FY94  funds.  MEP  will  be  contributing  at  least  an  additional  $1.25M  to  these  joint 
projects. 
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Recycling  Technology  Assistance  Partnership  (ReTAP) 


Environmental  Strategy  Goal  Number:  1.1,  1.3,  1.4,  2.1,  3.1  and  3.4. 
Timeframe  : February  1994-February  1998 

Background: 

The  Recycling  Technology  Assistance  Partnership  (ReTAP)  seeks  to  transform  the  materials 
use  practices  of  smaller  manufacturers  to  attain  greater  efficiency  through  recycling  as  a 
critical  step  in  the  modernization  of  America's  industrial  base.  By  providing  recycling 
technology  extension  services  at  the  local  level  in  Washington  State  and  building  a network  of 
technology  service  providers  and  technology  sources  to  disseminate  technical  information  on 
recycling  technology  nationally.  ReTAP  will  reduce  the  cost  and  risk  of  adopting  recycling 
technologies  to  manufacturers.  ReTAP  is  a joint  project  of  the  Clean  Washington  Center, 

Washington  State's  lead  agency  for  market  development  of  recyclable  materials,  and  the  National 
Recycling  Coalition  (NRC),  a national  association  dedicated  to  advancing  recycling.  As  a NIST 
MEP  pilot  project,  ReTAP's  four-year  goal  is  to  integrate  recycling  technology  services  into  the 
services  offered  by  NIST  manufacturing  extension  center  field  engineers  and  to  create  a base  of 
recycling  information  which  these  engineers  and  individual  companies  can  easily  access. 

Key  Objectives: 

• Conducts  technology  validation  projects  with  private  companies  which  test  technology 
developments  for  local  application  as  solutions  to  specific  problems  as  a means  to  extending  the 
limits  of  recycled  materials  use  in  products  and  processes. 

• Conducts  In-plant  process  assessments  to  increase  the  use  of  recycled  feedstocks  and 
eliminating  costly  waste  practices. 

• Systematically  scans  information  on  recycling  technologies  relative  to  the  needs  identified  in 
technology  needs  analyses. 

• Compile  information  from  above  activities  and  make  them  easily  accessible  ultimately  via 
electronically  accessible  database(s). 

• Perform  outreach  and  training  events  for  technical  assistance  providers  across  the  country  to 
educate  them  about  the  benefits  and  methodologies  for  increasing  use  of  recycled  materials  as 
well  as  about  the  information  which  ReTAP  has  available  for  their  use. 

Update: 

The  ReTap  project  has  recently  been  initiated  and  has  completed  its  start-up  phase.  Hiring  of 
additional  engineers  has  been  completed  and  initiation  of  validation  and  assessment  projects  has 
begun.  The  Environmental  Protection  Agency's  Office  of  Solid  Waste  is  planning  to  enter  into  an 
inter-agency  agreement  with  NIST  for  a total  of  $450K  over  two  years  to  expand  the  outreach 
portion  of  the  ReTAP  project. 


Project  Contact:  Vicki  Sonntag,  206-464-6009 
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MEP  Contact:  Krista  Johnson  301-975-5020 
Funding  Level:FY94  $2.6M  ($1.3M  NIST/TRP,  $1.3M  match) 
FY95  $2.8M  ($1.1  M NIST/TRP,  $1.5M  match) 
FY96  S2.9M  ($0.9M  NIST/TRP,  $2.0M  match) 
FY97  $2.2M  ($0.7M  NIST/TRP,  $1.5M  match) 
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Advisory  Subcommittee  on  Certification 

July  14  - 15,  1994 
Roney  Teaching  Center,  Waco,  TX 


The  agenda  for  the  meeting  is  attached. 

A list  of  attendees  is  also  attached. 

Purpose  of  the  Meeting: 

Review  current  certification  programs  related  to  hazardous  materials  management  that  are  maintained  by  professional 
societies.  Investigate  certification  and  licenser  programs  in  other  technology  areas.  Structure  a framework  that  can  be 
used  for  certification  of  Hazardous  Materials  Management  Technicians  that  will  be  consistent  with  the  Skills  Standard 
being  developed. 


Meeting  Activities: 

Walt  Edling,  Vice  President  for  Service  Programs  at  CORD,  gave  an  introduction  to  CORD  and  to  the  HazMat  Skill 
Standard  Project.  He  set  the  stage  by  explaining  the  imporumcc  of  skill  standards  to  the  overall  educational  system  and 
how  they  fit  into  a seamless  curriculum  leading  from  school  to  an  occupation.  Assessment  and  certification  of  the 
occupational  skill  plays  a key  role  in  this  curriculum. 

Jim  Johnson  give  a review  of  the  project  activities  to  date  and  those  activities  planned  for  the  remainder  of  the  project.  It 
was  explained  that  Reggi  Moore  from  NEHA  will  assist  with  the  development  of  an  indusuial  survey.  He  will  begin  by 
incorporating  recommendations  made  during  several  focus  group  meetings  into  the  current  version  of  the  task/activity 
ouUine.  Particularly,  recommendations  made  be  advisory  committee  members  during  the  June  17  Advisory  Committee 
Meeting  in  Fort  Worth  will  be  integrated  into  the  outline.  A survey  will  be  prepared  from  the  results. 


The  representative  of  each  professional  society  present  gave  ;m  overview  of  the  certification  program  they  are  affiliated 
with.  This  included  the  following: 


Rick  Richardson 

Reggie  Moore 
Dan  McGrew 
Jim  Talley 
Jean  Drevdahl 


NETA 

NEHA 

HMCRI 

NAEP 

ABIH/BESP 


Certified  Environmental 
Trainer  (GET) 


esp 


/ 


Certification  and  licensing  associated  with  other  technologies  uas  investigated  also.  Jean  Drevdahl  explained  the 
licensing  requirements  associated  with  nursing  at  diffcreni  levels.  Similarities  and  differences  between  state  requirements 
was  also  discussed.  Alan  Sosbe  gave  an  overview  of  the  ASf  vemheation  for  Automotive  Technology.  The  ASE  and 
NATEF  have  developed  a process  to  certify  training  prognuns  a.s  well  as  individuals.  This  model  appeared  to  have  many 
similarities  with  the  goals  of  the  HazMat  Skills  Standard  Ccmlicaiion  efforts. 

Valerie  Sherwood  explained  the  work  that  she  was  involved  relative  to  assessment  in  the  Skill  Standards  programs  in 
Great  Britain.  Assessment  is  the  key  to  a successful  certification  program.  Several  comments  and  questions  were  raised 
about  “performance  based’’  assessment.  Although  it  was  agreed  that  this  was  a desirable  component  of  a certification 
program  for  technicians,  care  must  be  taken  to  assure  that  assessors  ;ire  using  common  guidelines  for  the  assessment 
procedures.  A reasonable  method  for  technician  cenificauon  may  be  to  have  the  performance  bases  assessment 
accomplished  during  a training  program  rather  than  as  part  ol  a comprehensive  exam  at  the  end  of  the  training  program. 
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The  meeting  reconvened  on  Fnday  morning  with  group  discussions.  Each  group  was  to  design  a certification  framework 
and  to  make  recommendations  for  future  activities  in  this  area.  The  summation  of  the  discussions  showed  the  following: 

pursues  certification  of  training  programs  and  of  individuals  completing  those  programs, 
attempt  to  work  within  an  existing  structure,  such  as  the  Partnership  for  Environmental  Technology  Education 
(PETE)  for  the  certification  of  training  programs. 

A comprehensive  examination  with  a performance  based  component  should  be  established  for  technicians.  PETE 

as  well  as  professional  societies  can  provide  this  type  of  certification. 

in  addition  to  a comprehensive  certification,  individuals  should  have  the  opportunity  to  be  certified  for  specific 
specialties.  These  may  include  asbestos,  lead,  nuclear,  etc. 

the  Hazardous  Matenals  Management  Technology  Skill  Standard  must  be  complete  enough  to  serve  as  the  basis 
for  any  certification  program.  It  must  also  be  accurate  and  include  all  aspects  of  the  technology, 
each  committee  member  agreed  to  evaluate  the  outline  of  skills  to  venfy  that  is  complete  and  accurate  before 
NEHA  completes  and  mails  the  survey  form. 

the  professions  societies  represented,  agree  to  use  their  mailing  lists  to  help  distribute  the  survey  to  as  wide  of  an 

audience  as  possible.  . r 

arrangements  wiU  be  made  by  Rick  Richardson  to  discuss  these  concepts  with  the  PETE  Board  of  Directors. 


a. 

b. 

c. 


e. 
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WHAT  K A SKILL  SIAMHIH? 

By  Jim  Johnson 

riefly  stated,  a skill  standard  is  a list  of  skills, 
knowledge,  and  level  of  ability  that  a person  must 
possess  to  be  successful  in  a given  occupation.  There  are 
as  many  ways  of  developing  a skill  standard  as  there  are 
funded  projects,  but  some  common  elements  exist  in  all 

projects.  A thorough 
definition  of  the 
occupation  is 
essential.  Typically 
included  in  the 
deilnition  is  a task 
list.  This  is  nof  a 
simple  list  of 
activities  but  rather  a 
description  of  the 
level  of  ability  to 
which  each  task  must 
be  performed.  For 
instance,  if  a 
photonics  technician 
understands  safety 
eyewear,  does  he/she 
simply  use  the 
eyewear  provided  for 
them  or  do  they 
clean  and  store  the 
eyewear,  select  those 
appropriate  to  the 
laser  in  use,  test 
them  for  compliance, 
or  design  the 
eyewear  for  a given 
task? 

After  a 

comprehensive  task 
list  has  been 
formulated,  an 
analysis  must  be 
conducted  to 
determine  the  skills 
and  knowledge 
needed  to 


An  important  component  of  the 
Clinton  Administration’s  edu- 
cational vision  for  the  United 
States  is  the  development  of 
Occupational  Skill  Standards. 
As  part  of  the  initiative.  Coals 
2000:  Educate  America, 
twenty-two  skill  standards  de- 
velopment projects  have  been 
funded.  This  is  a joint  effort  of 
the  Departments  of  Labor  and 
Education.  The  Center  for 
Occupational  Research  and  De- 
velopment  (CORD)  has 
received  funding  from  the  De- 
partment of  Education  for  two 
of  the  projects — Photonics  and 
Hazardous  Materials  Manage- 
ment Technology  (HMMT). 

The  intent  of  Skill  Standards 
Report  is  to  communicate  the 
progress  of  these  and  other  skill 
standards  projects  and  to  share 
future  plans  and  activities  as 
the  projects  proceed. 


successfully  complete  each  task.  Some  skills  may  be  very 
general  in  nature  and  applicable  to  a wide  range  of 
technologies,  while  others  are  very  specific  to  a given 
occupation.  Again,  using  the  eyewear  example,  to 
understand  the  concept  of  optical  density  (OD)  of 
protective  filters,  a photonics  technician  must  know  that 
an  increase  of  1 OD  number  (ie:  from  3 to  4)  increases  the 
attenuation  of  the  f Iter  by  a factor  of  1 0 (from  an  optical 
attenuation  of  1000  times  to  an  attenuation  of  10,000 
times).  A knowledge  of  exponents  from  mathematics  is 
necessary  to  understand  this  concept.  However, 
occupational  skill  standards  would  not  attempt  to  define 
all  the  mathematical  skills  and  knowledge  involved  with 
this  concept. 

MAKING  THE  TASK/SKILL  LIST 
A “STANDARD” 

Using  the  premise  that  standards  are  statements  or. 
policies  that  define  a “norm”  of  expected  outcomes,  a skill 
standard  must  be  recognized  as  the  national  norm  for  a 
particular  occupation.  Standards  typically  fall  into  two 
categories — regulatory  or  consensus.  Regulatory 
standards  are  legislated  into  action  and  enforced  by 
federal,  state,  or  local  authorities.  Examples  include  the 
standards  published  by  the  EPA  (Environmental 
Protection  Agency)  or  OSHA  (Occupational  Safety  and 
Health  Adrhinistration).  Skill  standards  are  voluntary 
which  means  that  they  have  become  a standard  by  a 
consensus  of  opinion.  The  common  ANSI  (American 
National  Standards  Institute)  standards  are  well-known 
examples  of  voluntary  because  they  have  been  designed 
and  agreed  upon  by  committees  of  experts  on  the  subject. 
Likewise,  skill  standards  are  voluntary  standards  designed 
by  a coalition  of  experts.  Both  the  Photonics  project  and 
the  HMMT  project  have  developed  extensive  coalitions  of 
leaders  from  business,  industry,  government,  professional 
societies,  and  education. 

— story  continued  on  next  page 
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TASK  COLLECTION  THEORY:  METH000L06IES  AND  LOGISTICS 
FOR  THE  PHOTONICS  SKILL  STANDARDS  PROJECT 


By  Darrell  Hull 

D 

The  first  and  most  important  step  toward  standards 
development  is  taken  when  representatives  from  the 
designated  industry  are  asked  ^^What  tasks  must  be 
accomplished  by  technicians  in  your  field? 


Because  photonics  and  HMM  are  emerging 
technologies,  the  skill  standards  that  will  be 
developed  through  these  projects  must  be  as 
forward-looking  as  possible.  The 
involvement  of  first  line  managers, 
engineers,  or  scientists  that  work  directly 
with  technicians  is  vital  in  this  planning 
stage.  Because  these  individuals  are 
responsible  for  creating  lasting 
improvements  for  photonics  products  or 
related  services  and  are  familiar  with 
^technician  tasks  and  job  requirements,  they 
a good  sense  of  what  the  industry  will 
k^PRce  over  the  next  five  years. 

Before  industry  representatives  can  respond 
to  our  question,  we  must  first  define  the  term 
“task.”  For  the  photonics  skill  standards 
project  we  will  refer  to  tasks  as  assignments 
technicians  must  be  able  to  accomplish  on 
the  job.  Other  skill  standards  projects  may 
use  a term  such  as  objectives  or  competencies 
to  describe  what  we  call  technician  tasks. 

Regardless  of  the  terminology,  all  skill 
standards  projects  will  eventually  link  the 
needs  of  industry  with  the  curriculum  and 
training  provided  at  educational  institutions 
in  order  to  provide  technicians  with  the 
skills  needed  to  be  successful  in  their  future  jobs  in  industry. 

To  compile  a comprehensive  list  of  tasks,  the  industry 
representatives  will  be  provided  lists  of  tools  and  equipment 
along  with  action  verbs  that  they  will  use  to  briefly  state  the 
tasks  that  technicians  must  perform.  Industry  committees, 
which  will  meet  in  June  and  July,  will  match  action  verbs  with 
common  tools  or  equipment.  As  task  lists  are  gathered,  the 
photonics  project  staff  will  organize  the  statements  using 
^|Bloom’s  Taxonomy,  a tool  frequently  used  by  educators, 
J^^Phich  will  allow  classification  of  tasks  by  the  degree  of 


Once  industry  tasks  have  been  defined  for  photonics 
technicians,  committees  of  educators  will  be  asked  to  translate 
those  tasks  into  skills  technicians  must  possess  to  be  able  to 
accomplish  them.  In  a future  issue  of  Skill  Standards  Report^ 
we  will  focus  on  the  translation  of  the  tasks  set  forth  by  the 
photonics  industry  into  skills  developed  by  educators. 


Category:  Analysis,  Test  and  Measurement 
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SKILL  STANDARDS  MEET  TECH  PREP 


IMPACT  OF  SKILL  STANOARDS 
ON  INDUSTRY 


NATIONAL  nCN  PREP  NETWORK 
TO  SNOWCASE  PROJECTS  AT  SPRING  CONFERENCE 


Skill  standards  are  intended  to  be  industry  led.  Industry  must 
define  tasks  and  activities  that  employees  are  expected  to 
perform.  Educators  participate  in  the  process  and  help 
breakdown  the  tasks  into  skills  and  then  take  the  lead  in 
developing  the  educational  objectives  and  training  activities  to 
instill  these  skills.  The  process  and  involvement  of  industry 
and  education  is  illustrated  below. 
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IMPACT  OF  SKILL  STANDARDS 
ON  EDUCATION 


The  current  skill  standards  development  program  will  define 
twenty-two  different  occupations  from  a national  perspective. 
These  standards  can  be  used  by  schools  as  guidelines  for 
implementing  new  training  programs  or  evaluating  existing 
programs.  The  standards  will  accelerate  the  design  of  new 
programs  and  curriculum,  but  schools  must  mold  the  national 
skill  standards  to  the  needs  of  local  industry  by  forming  local 
coalitions  of  experts.  This  has  a secondary  benefit  because  it 
will  allow  for  improved  communication  between  schools  and 
local  industry. 

Uniform  job  descriptions  benefit  both  industry  and  education 
by  providing  a clearly  recognizable  educational  target.  This  is 
a double-edged  sword  because  educational  providers  will  be 
judged  and  held  accountable  to  the  standard. 


By  Julie  Vitale 


The  most  logical  marriage  of  initiatives  between  education 
and  industry  is  that  of  the  Tech  Prep/Associate  Degree 
movement  and  the  Industry  Skill  Standards  projects.  Both  are 
federally-funded  projects  (Tech  Prep  funded  through  the 
Department  of  Education  and  Skill  Standards  funded  through 
both  the  Departments  of  Education  and  Labor)  with  the 
purpose  of  better  preparing  students  to  enter  the  workforce. 

Tech  Prep/Associate  Degree  is  a philosophy  and  a process  of 
designing  curriculum  to  connect  secondary  and  postsecondary 
education  levels  as  well  as  to  integrate  the  academic  and 
vocational  skills  and  knowledge  necessary  to  prepare  for  a 
career  field.  With  this  in  mind,  the  skill  standards  projects 
add  a much  needed  and  critical  component  of  a Tech  Prep 
curriculum;  the  outcomes  that  a Tech  Prep  student  must  have 
upon  exiting  education  and  entering  the  workforce.  Tech  Prep 
educators  are  seeking  advice,  input,  and  involvement  from 
businesses  around  the  country  and  in  various  occupations  to 
help  them  devise  a logical  sequence  of  courses  that  fully 
develop  the  skills  industry  requires  now  as  well  as  in  the 
future.  Tech  Prep  graduates  will  be  a new  kind  of  employee; 
one  that  can  continuously  build  their  skills  upon  a foundation 
of  solid  math  and  science  concepts. 

The  first  step  toward  collaboration  will  be  taken  on  April  10, 
at  the  National  Tech  Prep  Network  (NTPN)  Conference  in 
Baltimore.  Project  directors  of  various  skill  standards  projects 
will  conduct  a pre-conference  session  to  present  the  total 
scope  and  outcomes  of  their  projects  to  Tech  Prep  educators. 
This  gathering  of  education  and  industry  representatives  will 
initiate  a dialogue  between  those  who  have  a vested  interest  in 
skill  standards  and  educational  reform. 

For  more  information  on  the  NTPN  Pre-Conference  session, 
contact  Jim  Johnson  at  CORD,  800-972-2766. 


Skill  Standards  Seminar 

October  3 - 4,  1 994 
Roney  Teaching  Center 
Waco,  Texas 


✓ AGENDA:  Assisting  Schools  in 
Program  Evaluation 

PARTICIPANTS:  Representatives 
from  Industry  and  Education 
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Devising  industry  skill  standards  is  a complex  endeavor 
The  first  and  most  important  step  toward  standards 
development  is  taken  when  representatives  from  the 
designated  industry  are  asked  'What  tasks  must  be 
accomplished  by  technicians  in  your  field? 


ICL 


Because  photonics  and  HMM  are  emerging 
technologies,  the  skill  standards  that  will  be 
developed  through  these  projects  must  be  as 
forward-looking  as  possible.  The 
involvement  of  first  line  managers, 
engineers,  or  scientists  that  work  directly 
with  technicians  is  vital  in  this  planning 
stage.  Because  these  individuals  are 
responsible  for  creating  lasting 
improvements  for  photonics  products  or 
related  services  and  are  familiar  with 
technician  tasks  and  job  requirements,  they 
ve  a good  sense  of  what  the  industry  will 
ce  over  the  next  five  years. 


Once  industry  tasks  have  been  defined  for  photonics 
technicians,  committees  of  educators  will  be  asked  to  translate 
those  tasks  into  skills  technicians  must  possess  to  be  able  to 
accomplish  them.  In  a future  issue  of  Skill  Standards  Report, 
we  will  focus  on  the  translation  of  the  tasks  set  forth  by  the 
photonics  industry  into  skills  developed  by  educators. 


Category:  Analysis,  Test  and  Measurement 


Before  industry  representatives  can  respond 
to  our  question,  we  must  first  define  the  term 
“task.”  For  the  photonics  skill  standards 
project  we  will  refer  to  tasks  as  assignments 
technicians  must  be  able  to  accomplish  on 
the  job.  Other  skill  standards  projects  may 
use  a term  such  as  objectives  or  competencies 
to  describe  what  we  call  technician  tasks. 

Regardless  of  the  terminology,  all  skill 
standards  projects  will  eventually  link  the 
needs  of  industry  with  the  curriculum  and 
training  provided  at  educational  institutions 
in  order  to  provide  technicians  with  the 
skills  needed  to  be  successful  in  their  future  jobs  in  industry. 

To  compile  a comprehensive  list  of  tasks,  the  industry 
representatives  will  be  provided  lists  of  tools  and  equipment 
along  with  action  verbs  that  they  will  use  to  briefly  state  the 
tasks  that  technicians  must  perform.  Industry  committees, 
which  will  meet  in  June  and  July,  will  match  action  verbs  with 
common  tools  or  equipment.  As  task  lists  are  gathered,  the 
photonics  project  staff  will  organize  the  statements  using 
loom’s  Taxonomy,  a tool  frequently  used  by  educators, 
ich  will  allow  classification  of  tasks  by  the  degree  of 
cognitive  processing  required. 


cr 

< 

Select 

Specify 

Purchase 

Fabricate 

1 Mount 

Install 

Position 

Rearrange 

Repair 

Refurbish 

Integrate 

qS 

< 

Classify 

Identify 

Demonstrate 

Operate 

Boxcar  Averagers 

Densitometers 

Interferometers 

Microdensitometers 

Microscopes 

Monochrometers 

Optics  Metrology  Equipment 

Power/Energy  Meters 

Radiometers/Photometers 

Reflectometers 

Spectroradiometers 

Spectrum  Analyzers 

Time-Delay  Generators 

As  Photonics  task  statements  are  gathered,  they  will  be  classified  by  degree  of  cognitive 
processing  required  to  complete  the  task. 
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• Photonics  Engineers 

• Corporate  Managers 

• Corporate  Administrators 
•.  Photonics  Technicians 
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REPORT  FROM  THE  DIRECTOR 

PROJECT:  HMMT 

PIKi 

The  HMMT  project  has  established  an 

advisory  committee  which  met  for  the  first 

r.  r I time  on  December  3,  1993  and  consists  of  40 

Jim  Johnson  . ^ j 

representatives  from  industry,  labor,  societ- 
ies, education,  and  government  agencies.  Four  groupings  or 
specialities  within  HMMT  were  identified:  Compliance, 
Remediation,  Laboratory/Analytical,  and  STD  (storage, 
transportation,  and  disposal).  They  are  all  expected  to  have  a 
similar  foundation  of  HMMT  skills  but  possess  enhanced 
skills  in  the  speciality  area. 

Regional  “focus”  group  meetings  are  being  conducted  to  help 
identify  local  variations  in  HMMT  requirements.  The  first  one 
of  its  kind  was  held  on  February  23  at  South  Seattle  Commu- 
nity College,  and  another  was  held  in  Miami  on  March  8. 
Additional  meetings  are  being  planned  for  Albuquerque,  New 
Orleans,  and  Atlanta.  The  second  advisory  committee  meeting 
is  being  planned  for  Fort  Worth  in  June  to  coordinate  with  the 
annual  meeting  of  the  National  Environmental  Health 
Association.  A survey  is  being  prepared  for  distribution  to 
several  hundred  potential  employers  of  HMM  technicians, 
with  the  results  expected  to  be  compiled  and  validated  by  the 
|Advisory  Committee  later  in  the  summer  and  eventually 
disseminated  at  the  Skill  Standards  seminar  in  October. 


REPORT  FROM  THE  OIRECTOR 

PROJECT:  PHOTONICS 


Considerable  efforts  are  still  . underway  to 
broaden  CORD’s  list  of  industry  relation- 

Darrell  Hull  contacts  with  significant 

representation  from  industry  and  education 
constituents  on  this  project.  The  industry  or  business  connec- 
tion, we  feel,  must  be  exceptionally  strong  if  we  are  to  devise 
standards  that  are  meaningful.  Subsequently,  the  contingent 
from  industry  is  taking  time  to  assemble.  If  you  have  agreed  to 
participate  with  us  on  the  project  or  have  nominated  someone 
to  participate  and  have  yet  to  be  contacted,  please  be  patient, 
as  we  are  attempting  to  put  together  complete  committees  and 
notify  those  individuals  as  soon  as  possible. 

Our  primary  source  of  industry /business  contacts  is  from  the 
professional  societies  that  already  serve  the  photonics  field, 
specifically,  the  SPIE  (the  International  Society  for  Optical 
Engineering),  the  OSA  (Optical  Society  of  America)  and  the 
ASLMS  (American  Society  for  Laser  Medicine  and  Surgery). 
Once  we  have  received  validated  task  lists  from  our  industry/ 
business  participants,  we  will  begin  meeting  with  educators 
who  can  assist  us  in  translating  the  associated  skills.  Mean- 
while, if  you  have  not  been  contacted  to  assist  us  on  this 
project  and  you  feel  like  you  have  something  to  contribute, 
call  me  at  800-972-2766,  or  email  (darrellhull@delphi.com).  ; 


CORD 

COMMUNICATIONS 

P.O.  Box  21206 
Waco,  Texas  76702-1206 


Skill  Standards  Report  is  published  by  CORD 
Communications,  an  organization  of  the 
Center  for  Occupational  Research  and 
Development.  The  CORD  organizations  are 
dedicated  to  the  advancement  of  technical 
education  and  contextual  learning. 
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WHAT  IS  A SKILL  STAHDARB? 

By  Jim  Johnson 

riefly  staled,  a skill  standard  is  a list  of  skills, 
knowledge,  and  level  of  ability  that  a person  must 
possess  to  be  successful  in  a given  occupation.  There  are 
as  many  ways  of  developing  a skill  standard  as  there  are 
funded  projects,  but  some  common  elements  exist  in  all 

projects.  A thorough 
definition  of  the 
occupation  is 
essential.  Typically 
included  in  the 
definition  is  a task 
list.  This  is  not  a 
simple  list  of 
activities  but  rather  a 
description  of  the 
level  of  ability  to 
which  each  task  must 
he  performed.  Tor 
instance,  if  a 
photonics  technician 
understands  safety 
eyewear,  does  he/she 
simply  use  the 
eyewear  provided  for 
them  or  do  they 
clean  and  store  the 
eyewear,  select  those 
appropriate  to  the 
laser  in  use,  test 
them  for  compliance, 
or  design  the 
eyewear  for  a given 
task? 

After  a 

comprehensive  task 
list  has  been 
formulated,  an 
analysis  must  be 
conducted  to 
determine  the  skills 
and  knowledge 
needed  to 


An  important  component  of  the 
Clinton  Administration’s  edu- 
cational vision  for  the  United 
Slates  is  the  development  of 
Occupational  Skill  Standards. 
As  part  of  the  initiative,  Goals 
2000:  Educate  America, 
twenty-two  skill  standards  de- 
velopment projects  have  been 
funded.  This  is  a joint  effort  of 
the  Departments  of  Labor  and 
Education.  The  Center  for 
Occupational  Research  and  De- 
velopment (CORD)  has 
received  funding  from  the  De- 
partment of  Education  for  two 
of  the  projects — Photonics  and 
Hazardous  Materials  Manage- 
ment Technology  (HMMT). 

The  intent  of  Skill  Standards 
Report  is  to  communicate  the 
progress  ofthese  and  other  skill 
standards  projects  and  to  share 
future  plans  and  activities  as 
the  projects  proceed. 


successfully  complete  each  task.  Some  skills  may  be  very 
general  in  nature  and  applicable  to  a wide  range  of 
technologies,  while  others  are  very  specific  to  a given 
occupation.  Again,  using  the  eyewear  example,  to 
understand  the  concept  of  optical  density  (OD)  of 
protective  fillers,  a photonics  technician  must  know  that 
an  increase  of  1 OD  number  (ie:  from  3 to  4)  increases  the 
attenuation  of  the  filler  by  a factor  of  1 0 (from  an  optical 
attenuation  of  1000  limes  to  an  attenuation  of  10,000 
limes).  A knowledge  of  exponents  from  mathematics  is 
necessary  to  understand  this  concept.  However, 
occupational  skill  standards  would  not  attempt  to  define 
all  the  mathematical  skills  and  knowledge  involved  with 
this  concept. 

MAKING  THE  TASK/SKILL  LIST 
A “STANDARD” 


Using  the  premise  that  standards  are  statements  or 
policies  that  define  a “norm”  of  expected  outcomes,  a skill 
standard  must  be  recognized  as  the  national  norm  for  a 
particular  occupation.  Standards  typically  fall  into  two 
categories — regulatory  or  consensus.  Regulatory 
standards  are  legislated  into  action  and  enforced  by 
federal,  stale,  or  local  authorities.  Examples  include  the 
standards  published  by  the  EPA  (Environmental 
Protection  Agency)  or  OSHA  (Occupational  Safety  and 
Health  Administration).  Skill  standards  are  voluntary 
which  means  that  they  have  become  a standard  by  a 
consensus  of  opinion.  The  common  ANSI  (American 
National  Standards  Institute)  standards  are  well-known 
examples  of  voluntary  because  they  have  been  designed 
and  agreed  upon  by  committees  of  experts  on  the  subject. 
Likewise,  skill  standards  are  voluntary  standards  designed 
by  a coalition  of  experts.  Both  the  Photonics  project  and 
the  HMMT  project  have  developed  extensive  coalitions  of 
leaders  from  business,  industry,  government,  professional 
societies,  and  education. 

— story  continued  on  next  page 
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...  '‘What  is  a Skill  Standard?  " continued 


SKILL  STANDARDS  MELT  TECH  PREP 


IMPACT  OF  SKILL  STANDARDS 
ON  INDUSTRY 


NATIONAL  TECH  PREP  NETWORK 
TO  SHOWCASE  PROJECTS  AT  SPRING  CONFERENCE 


Skill  standards  are  intended  to  be  industry  led.  Industry  must 
define  tasks  and  activities  that  employees  are  expected  to 
perform.  Educators  participate  in  the  process  and  help 
breakdown  the  tasks  into  skills  and  then  take  the  lead  in 
developing  the  educational  objectives  and  training  activities  to 
instill  these  skills.  The  process  and  involvement  of  industry 
and  education  is  illustrated  below. 
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IMPACT  OF  SKILL  STANDARDS 
ON  EDUCATION 


The  current  skill  standards  development  program  will  define 
twenty-two  different  occupations  from  a national  perspective. 
These  standards  can  be  used  by  schools  as  guidelines  for 
implementing  new  training  programs  or  evaluating  existing 
programs.  The  standards  will  accelerate  the  design  of  new 
programs  and  curriculum,  but  schools  must  mold  the  national 
skill  standards  to  the  needs  of  local  industry  by  forming  local 
coalitions  of  experts.  This  has  a secondary  benefit  because  it 
will  allow  for  improved  communication  between  schools  and 
local  industry. 

Uniform  job  descriptions  benefit  both  industry  and  education 
by  providing  a clearly  recognizable  educational  target.  This  is 
a double-edged  sword  because  educational  providers  will  be 
judged  and  held  accountable  to  the  standard. 


By  Julie  Vitale 


The  most  logical  marriage  of  initiatives  between  education 
and  industry  is  that  of  the  Tech  Prep/Associate  Degree 
movement  and  the  Industry  Skill  Standards  projects.  Both  are 
federally-funded  projects  (Tech  Prep  funded  through  the 
Department  of  Education  and  Skill  Standards  funded  through 
both  the  Departments  of  Education  and  Labor)  with  the 
purpose  of  better  preparing  students  to  enter  the  workforce. 


Tech  Prep/Associate  Degree  is  a philosophy  and  a process  of 
designing  curriculum  to  connect  secondary  and  postsecondary 
education  levels  as  well  as  to  integrate  the  academic  and 
vocational  skills  and  knowledge  necessary  to  prepare  for  a 
career  field.  With  this  in  mind,  the  skill  standards  projects 
add  a much  needed  and  critical  component  of  a Tech  Prep 
curriculum;  the  outcomes  that  a Tech  Prep  student  must  have 
upon  exiting  education  and  entering  the  workforce.  Tech  Prep 
educators  are  seeking  advice,  input,  and  involvement  from 
businesses  around  the  country  and  in  various  occupations  to 
help  them  devise  a logical  sequence  of  courses  that  fully 
develop  the  skills  industry  requires  now  as  well  as  in  the 
future.  Tech  Prep  graduates  will  be  a new  kind  of  employee; 
one  that  can  continuously  build  their  skills  upon  a foundation 
of  solid  math  and  science  concepts. 


The  first  step  toward  collaboration  will  be  taken  on  April  10, 
at  the  National  Tech  Prep  Network  (NTPN)  Conference  in 
Baltimore.  Project  directors  of  various  skill  standards  projects 
will  conduct  a pre-conference  session  to  present  the  total 
scope  and  outcomes  of  their  projects  to  Tech  Prep  educators. 
This  gathering  of  education  and  industry  representatives  will 
initiate  a dialogue  between  those  who  have  a vested  interest  in 
skill  standards  and  educational  reform. 


For  more  information  on  the  NTPN  Pre-Conference  session, 
contact  Jim  Johnson  at  CORD,  800-972-2766. 


Skill  Standards  Seminar 

October  3 - 4,  1 994 
Roney  Teaching  Center 
Waco,  Texas 


✓ AGENDA:  Assisting  Schools  in 
Program  Evaluation 

PARTICIPANTS:  Representatives 
from  Industry  and  Education 
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TASK  COLLECTION  THEORY:  METHODOLOGIES  AND  LOGISTICS 
FOR  THE  PHOTONICS  SKILL  STANDARDS  PROJECT 


Devising  industry  skill  standards  is  a complex  endeavor. 

The  first  and  most  important  step  toward  standards 
development  is  taken  when  representatives  from  the 
designated  industry  are  asked  **What  tasks  must  be 
accomplished  by  technicians  in  your  field? 


Bv  Darrell  Hull 
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Because  photonics  and  HMM  are  emerging 
technologies,  the  skill  standards  that  will  be 
developed  through  these  projects  must  be  as 
forward-looking  as  possible.  The 
involvement  of  first  line  managers, 
engineers,  or  scientists  that  work  directly 
with  technicians  is  vital  in  this  planning 
stage.  Because  these  individuals  are 
responsible  for  creating  lasting 
improvements  for  photonics  products  or 
related  services  and  are  familiar  with 
technician  tasks  and  job  requirements,  they 
ve  a good  sense  of  what  the  industry  will 
^ce  over  the  next  five  years. 


Once  industry  tasks  have  been  defined  for  photonics 
technicians,  committees  of  educators  will  be  asked  to  translate 
those  tasks  into  skills  technicians  must  possess  to  be  able  to 
accomplish  them.  In  a future  issue  of  Skill  Standards  Report, 
we  will  focus  on  the  translation  of  the  tasks  set  forth  by  the 
photonics  industry  into  skills  developed  by  educators. 


Category:  Analysis,  Test  and  Measurement 


Before  industry  representatives  can  respond 
to  our  question,  we  must  first  define  the  term 
“task.”  For  the  photonics  skill  standards 
project  we  will  refer  to  tasks  as  assignments 
technicians  must  be  able  to  accomplish  on 
the  job.  Other  skill  standards  projects  may 
use  a term  such  as  objectives  or  competencies 
to  describe  what  we  call  technician  tasks. 

Regardless  of  the  terminology,  all  skill 
standards  projects  will  eventually  link  the 
needs  of  industry  with  the  curriculum  and 
training  provided  at  educational  institutions 
in  order  to  provide  technicians  with  the 
skills  needed  to  be  successful  in  their  future  jobs  in  industry. 

To  compile  a comprehensive  list  of  tasks,  the  industry 
representatives  will  be  provided  lists  of  tools  and  equipment 
along  with  action  verbs  that  they  will  use  to  briefly  state  the 
tasks  that  technicians  must  perform.  Industry  committees, 
which  will  meet  in  June  and  July,  will  match  action  verbs  with 
common  tools  or  equipment.  As  task  lists  are  gathered,  the 
photonics  project  staff  will  organize  the  statements  using 
loom’s  Taxonomy,  a tool  frequently  used  by  educators, 
hich  will  allow  classification  of  tasks  by  the  degree  of 
cognitive  processing  required. 
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Purchase 

Fabricate 

Mount 

Install 
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Rearrange 
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Refurbish 
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Classify 

Identify 

Demonstrate 

Operate 

Boxcar  Averagers 

Densitometers 

Interferometers 

Microdensitometers 

Microscopes 

Monochrometers 

Optics  Metrology  Equipment 

Power/Energy  Meters 

Radiometers/Photometers 

Reflectometers 

Spectroradiometers 

Spectrum  Analyzers 

Time-Delay  Generators 

j4s  Photonics  task  statements  are  gathered,  they  will  be  classified  by  degree  of  cognitive 
processing  required,  to  complete  the  task 


PhotonicsBEST  Meeting 

BUSINESS  & EDUCA  TION  STANDARDS  FOR  TECHNICIANS 

July  23  in  San  Diego 

• Photonics  Engineers 

• Corporate  Managers 

• Corporate  Administrators 

• Photonics  Technicians 


Visit  our  booth  at  CLEO  in  Anaheim 
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REPORT  FROM  THE  DIRECTOR 

PROJECT:  HMMT 

The  HMMT  project  has  established  an 
advisory  committee  which  met  for  the  first 
time  on  December  3,  1993  and  consists  of  40 
representatives  from  industry,  labor,  societ- 
ies, education,  and  government  agencies.  Four  groupings  or 
specialities  within  HMMT  were  identified:  Compliance, 
Remediation,  Laboratory /Analytical,  and  STD  (storage, 
transportation,  and  disposal).  They  are  all  expected  to  have  a 
similar  foundation  of  HMMT  skills  but  possess  enhanced 
skills  in  the  speciality  area. 

Regional  “focus”  group  meetings  are  being  conducted  to  help 
identify  local  variations  in  HMMT  requirements.  The  first  one 
of  its  kind  was  held  on  February  23  at  South  Seattle  Commu- 
nity College,  and  another  was  held  in  Miami  on  March  8. 
Additional  meetings  are  being  planned  for  Albuquerque,  New 
Orleans,  and  Atlanta.  The  second  advisory  committee  meeting 
is  being  planned  for  Fort  Worth  in  June  to  coordinate  with  the 
annual  meeting  of  the  National  Environmental  Health 
Association.  A survey  is  being  prepared  for  distribution  to 
several  hundred  potential  employers  of  HMM  technicians, 
with  the  results  expected  to  be  compiled  and  validated  by  the 
Advisory  Committee  later  in  the  summer  and  eventually 
■isseminated  at  the  Skill  Standards  seminar  in  October. 


Jim  Johnson 


REPORT  FROM  THE  DIRECTOR 

PROJECT:  PHOTONICS 

Considerable  efforts  are  still  underway  to 
broaden  CORD’s  list  of  industry  relation- 
ships and  contacts  with  significant 
representation  from  industry  and  education 
constituents  on  this  project.  The  industry  or  business  connec- 
tion, we  feel,  must  be  exceptionally  strong  if  we  are  to  devise 
standards  that  are  meaningful.  Subsequently,  the  contingent 
from  industry  is  taking  time  to  assemble.  If  you  have  agreed  to 
participate  with  us  on  the  project  or  have  nominated  someone 
to  participate  and  have  yet  to  be  contacted,  please  be  patient, 
as  we  are  attempting  to  put  together  complete  committees  and 
notify  those  individuals  as  soon  as  possible. 

Our  primary  source  of  industry/business  contacts  is  from  the 
professional  societies  that  already  serve  the  photonics  field, 
specifically,  the  SPIE  (the  International  Society  for  Optical 
Engineering),  the  OSA  (Optical  Society  of  America)  and  the 
ASLMS  (American  Society  for  Laser  Medicine  and  Surgery). 
Once  we  have  received  validated  task  lists  from  our  industry/ 
business  participants,  we  will  begin  meeting  with  educators 
who  can  assist  us  in  translating  the  associated  skills.  Mean- 
while, if  you  have  not  been  contacted  to  assist  us  on  this 
project  and  you  feel  like  you  have  something  to  contribute, 
call  me  at  800-972-2766,  or  email  (darrellhull@delphi.com).  ‘ 


Darrell  Hull 


CORD 

COMMUNICATIONS 

P.O.  Box  21206 
Waco,  Texas  76702-1206 


Skill  Standards  Report  is  published  by  CORD 
Communications,  an  organization  of  the 
0IT Center  for  Occupational  Research  and 

Development.  The  CORD  organizations  are 
to  the  advancement  of  technical 
education  and  contextual  learning. 
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THE  NEED  FOR  SKILL  STANDARDS 

By  Darrell  Hull 

In  the  earlier  pan  of  this  century,  the  industrial 
system  in  the  United  States  was  second  to  none.  Our 
industries  flourished  because  of  our  economic 
strength,  a proven  approach  to  mass  manufacturing, 
superior  factories  and  equipment,  and  a workforce 
composed  of  strong  managers  and  capable,  compliant 
front-line  workers.  A college  degree  was  considered  a 
sure  road  to  economic  and  professional  success  and  the 
guarantee  of  a superior  lifestyle  that  would  improve  each 
year.  This  concept  became  part  of  the  American  dream, 
and  its  perception  has  persisted  into  the  present,  even  as 

the  reality  of  the 
American  job  market 
has  shifted. 


Until  the  1980s,  our 
unskilled  and 
semiskilled  workers 
were  competing 
indirectly  with 
workers  in  third- 
world  countries  who 
could  learn  their  jobs 
relatively  quickly, 
achieve  a comparable 
or  superior  level  of 
quality,  and  remain 
satisfied  with  wages 
that  were  five  to  ten 
times  lower  than 
those  of  the 
American  worker. 
The  only  way  for 
American  companies 
to  compete  globally 
and  maintain 
operations  within  the 
United  States  was  to 
make  full  use  of 
information  systems, 
sophisticated 
technology,  and 
automation. 


What 
are  the 
keys  to 
competitive- 
ness in 

America  for  corporations 
that  wish  to  compete  on  a 
global  scale?  Certainly 
their  workforce  plays  a pri- 
mary role.  New  workers  in 
this  country  must  be  as  ca- 
pable and  competent  as 
their  counterparts  in  other 
countries,  or  the  U.S.  will 
lose  the  heightening  eco- 
nomic battle. 


The  intent  of  the 
Skill  Standards  Report  is  to 
communicate  the  progress 
of  the  Photonics  and 
HMMT  skill  standards 
projects  and  to  share  future 
plans  and  activities  as  the 
projects  proceed. 


Fewer  but  higher-skilled  workers  were  needed  as  a result. 
Delays  in  retooling  and  restaffing  or  “upskilling’’  resulted 
in  loss  of  market  share  and  loss  of  jobs.  Something  had  to 
be  done.  The  competence  of  students  applying  for  jobs 
had  to  be  addressed. 

Nearly  two-thirds  of  all  students  in  public  education  do 
not  complete  a baccalaureate  degree  and  are  often 
perceived  as  students  who  cannot  learn  foundational 
subjects  such  as  math  and  science.  In  fact,  it  is  these 
students  who  in  the  future  must  be  able  to  apply  and 
transfer  the  same  academic  foundations  even  as  the 
technology  changes  around  them. 

Community  and  technical  college  associate  degree 
programs  can  play  a role  in  preparing  this  large  majority 
of  students  for  the  technical  and  academic  skills  they  need 
in  the  workforce.  Educational  standards  in  an  ideal  school 
would  include  achievement  that  is  measured  by 
demonstrable  skills  and  abilities.  Employers  not  only 
would  have  a voice  in  setting  the  outcomes,  but  also 
would  provide  a kind  of  quality  check  on  the  educational 
process  by  their  interest  in  hiring  recent  graduates  of  such 
a school. 

In  an  effort  to  obtain  consensus  on  the  skills  that  should 
be  imparted  in  educational  institutions  for  these  workers, 
the  U.S.  Departments  of  Education  and  Labor  have 
funded  22  projects  to  identify  and  develop  skill  standards. 
A complete  listing  of  the  skills  that  should  be  taught 
would  break  down  barriers  such  as  different  course  names 
or  numbers,  and  require  schools  to  use  a common 
language  to  describe  what  is  taught.  Translated,  skill 
standards  would  provide  a consistent  base  of  skills  which 
employers  could  use  to  evaluate  potential  employees. 

Obviously,  several  iterations  of  employers  and  educators 
reviewing  each  other’s  work  are  required  before  the 
standard  becomes  a consensus  document  that  students/ 
workers,  educators,  employers,  government,  organized 
labor  and  others  can  rely  upon  to  successfully  link 
industry  needs  and  education  goals.  This  endeavor  is  what 
the  22  individual  skill  standards  projects  hope  to 
accomplish. 

Inside: 
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CONSTRUCTING  A COMMON  FRAMEWORK  FOR  SKILL  STANOARDS  PROJECTS 


efore  the  National  Skill  Standards  Board  can  function 
effectively,  a set  of  criteria  for  endorsing  standards 
must  be  developed.  To  build  this  common  “frame- 
work,” the  Institute  for  Educational  Leadership  (lEL)  has 
designed  a process  from  which  all  project  grantees  should 
construct  a skill  standards  model.  Six  commonly  used  models 
that  meet  the  minimum  necessary  criteria  for  developing  skill 
standards  have  been  developed.  These  show  that  the  skill 
standards: 

• must  communicate  information  to  various  audiences 

• must  allow  for  comparison  of  standards  across 
occupational  clusters 

• must  provide  an  avenue  for  implementation  of 
certification  activities  such  as  assessment,  recertification, 
and  career  mobility 


Supporting  Evidence:  Knowledge/Skills 

m Can  apply  arithmetic  calculations  with  100%  accuracy 

■ Has  knowledge  of  basic  manufacturing  terminology 

■ Has  knowledge  of  computer  programming  techniques  for 
equipment  calibration 

■ Has  knowledge  of  algorithms  to  perform  calculations 

■ Is  able  to  develop  a diagnostic  computer  program  to  obtain 
optimum  equipment  operations 

■ Is  able  to  calculate  equipment  without  assistance  to  pro- 
duce within  +/-  .0001  degrees  of  blueprint  specifications 

Assessment: 

■ Assessments:  a test  of  knowledge,  a performance  exercise, 
and  a portfolio  of  10  successful  computerized  manufactur- 
ing programs 

■ Assessments  are  given  only  by  approved  NWM  programs. 


Based  on  these  criteria,  any  of  the  following  six  models  as  well 
as  the  Center  for  Occupational  Research  and  Development 
(CORD)  model  for  the  Photonics  Skill  Standards  Project  could 
be  acceptable  standard  forms  for  a skill  standard.  The  first  six 
models  use  APDOT  categorization,  and  their  advantages  and 
disadvantages  were  developed  by  lEL.  The  final  example 
demonstrates  the  model  CORD  has  used  in  constructing  the 
Photonics  Skill  Standards  Project. 

' DEVELOPING  AND  EVALUATING 
MODELS  FOR  UNIFORMITY 


MODEL  A DESCRIPTION 


The  standard  set  is  expressed  as  one  or  more  statements  of  skill 
standards.  Supporting  evidence  describing  the  requisite 
knowledge/skills  and  assessment  is  specified  by  standards  set, 
but  is  not  part  of  the  standard. 

Advantages 

Standards  statements  can  be  written  in  any  format  and  at  any 
level  of  specificity.  Each  standard  set  is  supported  by  descrip- 
tions of  the  requisite  knowledge,  skills,  and  assessments. 
Certification  by  standard  set  is  possible. 

Disadvantages 

Descriptions  may  contain  some  duplicate  information,  since 
the  same  knowledge  and  skills  could  be  required  in  more  than 
one  standard  set.  Having  the  same  knowledge  and  skills  apply 
to  different  standards  sets  may  affect  how  assessments  are 
constructed.  Comparison  of  standards  across  and  within 
occupational  clusters  may  be  limited  if  standards  sets  and 
supporting  evidence  are  written  at  different  levels  of 
specificity; 
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MODEL  A:  SKILL  STANDARDS  SET  + SUPPORTING  EVIDENCE 

tandards  Set: 

The  worker  calibrates  equipment  to  produce  a product  within 
+/-  .0001  degrees  of  specifications.  Calibrations  occur 
^'i^ithout  assistance  within  two  hours  of  blueprint  review. 


MODEL  B DESCRIPTIDN 


The  standard  is  a competency  unit  that  includes  the  duty/ 
function,  tasks/activities,  and  performance  criteria.  The  range 
specifies  the  circumstances  under  which  performance  criteria 
are  applied. 

Advantages 

The  competency  unit,  which  as  a whole  represents  the  stan- 
dard, is  written  in  a specific  grammatical  format  and  at  a 
predetermined  level  of  specificity.  This  uniformity  can  enhance 
interpretation  by  different  users.  Certifications  could  be  given 
by  competency  unit  to  permit  horizontal  as  well  as  vertical 
career  growth.  Knowledge  and  skills  must  be  integrated  within 
the  context  of  the  work  to  be  performed. 

Disadvantages 

A restricted  format  for  writing  standards  limits  the  flexibility 
of  the  author.  The  parameters  for  assessment  are  established  by 
the  evidence  of  successful  performance  and  the  range  indica- 
tors. This  may  restrict  the  way  assessments  are  conducted. 
Using  all  performance  criteria  rather  than  sampling  would  be 
time-consuming  if  large  numbers  of  individuals  had  to  be 
assessed. 


MODEL  B:  COMPETENCY  UNITS 


Duty/Function: 

Calibration  of  manufacturing  equipment  to  specifications 
Tasks/ Activities: 

■ Performs  calculations  to  translate  scaled  drawings 

■ Interprets  manufacturing  specifications  to  determine 
requisite  equipment  calibrations 

■ Designs  diagnostic  programs  to  calibrate  equipment 
Evidence  of  Successful  Performance: 

■ Applies  appropriate  mathematical  calculations  with  100% 
accuracy  in  translating  scaled  specifications  to  size 

■ Calibrates  equipment  that  produces  a product  within 
+/-  .0001  degrees  of  blueprint  specifications 

■ Calibrates  equipment  within  prescribed  time  frame 
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Range: 

■ Standard  manufacturing  specifications  for  metal  products 
^ or  electromagnetic  wire 

■ XYZ  computerized  manufacturing  system 

■ Manufacturing  or  recycling  settings 


MODEL  C DESCRIPTION 


Disadvantages 

The  module  does  not  describe  how  the  knowledge,  skills,  and 
equipment/tools  are  to  be  employed.  Performance  criteria  are 
not  staled.  With  no  standard  format  for  writing  standards, 
comparisons  across  and  within  occupational  clusters  may  be 
limited.  Equipment  and  tools  may  become  outdated  more 
quickly  than  the  technical  and  foundational  skills. 


Standards  are  expressed  in  terms  of  content  and  performance. 
To  distinguish  degrees  of  skill  mastery,  different  performance 
standards  can  be  established  for  the  same  content  standard. 
Advantages 

Standards  clearly  differentiate  what  one  needs  to  know  or  be 
able  to  do  and  the  level  at  which  competency  is  determined. 
Performance  standards  are  clearly  distinguishable  from  content 
standards.  Performance  standards  can  be  used  to  differentiate 
vertical  as  well  as  horizontal  career  growth  requirements. 
Content  standards  can  be  further  clustered/organized  by  worker 
attributes  (APDOT  Content  Model).  A standard  format  for 
writing  standards  facilitates  comparisons  across  and  within 
occupational  clusters. 

Disadvantages 

Every  content  standard  must  have  one  or  more  performance 
standard.  Performance  standards  cannot  relate  to  more  than 
one  content  standard.  Assessment  strategies  must  be  well 
conceived  to  avoid  creating  performance  standards  that  are  not 
practicable. 

^ MODEL  C;  CONTENT-  a PERFORMANCE-BASED  STANDARDS 

Content  Standards: 

Workplace  Basic  Skills:  the  worker  knows  basic  mathemati- 
cal calculations  to  compute  density. 

Occupational  Knowledge:  the  worker  knows  manufacturing 
terms  frequently  used  in  product  blueprint  specifications. 
Occupational  Skills:  the  worker  writes  manufacturing 
programs  using  commonly  accepted  computer  language. 
Performance  Standards: 

Written  Tests: 

■ The  worker  attains  a passing  score  on  the  NWM  written 
tests  of  basic  skills. 

Performance  Exercises: 

■ The  worker  produces  a widget  within  -f/-  .0001  degrees  of 
specifications  within  two  hours  of  review  (entry  level). 

■ The  worker’s  portfolio  demonstrates  creation  of  operable 
computer  programs  written  in  10  or  more  manufacturing 
setups  (advanced  level). 


MDDEL  D DESCRIPTIDN 


The  standards  module  contains  four  components:  technical 
skills,  equipment/tools,  basic  skills,  and  range  indicators. 
Advantages 

I Certification  of  standards  can  be  done  by  each  component  of  a 
|nodule  (e.g.,  tools  and  equipment)  or  by  module.  Standards 
modules  can  differ  by  setting.  Each  component  of  the  standards 
module  can  be  written  in  any  format. 


MODEL  D:  SKILLS  + TOOLS  MODULE 

Technical  Skills: 

■ Has  knowledge  of  basic  manufacturing  terminology 

■ Has  knowledge  of  advanced  programming  techniques 

■ Is  able  to  calibrate  equipment  to  optimum  standards 

■ Is  able  to  calibrate  equipment  without  assistance  to 
produce  the  product  within  -f/-  .0001  degrees  of  specifica- 
tions 

■ Is  able  to  write  manufacturing  computer  programs 
Equipment  and  Tools: 

■ XYZ  computerized  manufacturing  system 

■ Standard  computer  equipment 
Foundation  Skills: 

■ Has  knowledge  of  algorithms  to  perform  calculations  for 
density 

■ Can  apply  arithmetic  calculations  with  100%  accuracy 

■ Is  able  to  read  blueprint  specifications 

■ Knows  basic  computer  operations 
Range: 

■ Manufacturing  or  recycling  settings  which  specialize  in 
metal  or  electromagnetic  wire  products 

■ XYZ  computerized  manufacturing  system 


MDDEL  E DESCRIPTIDN 


This  model  contains  both  basic  workplace  skill  standards  and 
cross-functional  skills.  Each  skill  statement  is  a standard. 
Advantages 

Only  basic  skills  and  cross-functional  skills  are  specified.  Both 
content  and  performance  standards  can  be  established  but  are 
not  required  by  the  model.  Standards  for  occupational  clusters 
rather  than  single  occupations  can  be  established.  Certification 
of  competency  can  be  based  upon  a set  of  basic  workplace  and 
cross-functional  skills  that  are  not  occupationally  specific.  The 
certification  entity  would  not  need  to  be  linked  to  a particular 
industry  or  occupation. 

Disadvantages 

Skill  standards  would  not  include  occupationally  specific 
standards.  If  standards  are  established  across  occupational 
clusters,  validation  to  a specific  occupation  would  still  be 
necessary.  Without  a common  format  for  expressing  standards, 
comparisons  across  occupational  clusters  may  be  limited. 

MODEL  E:  WORKPLACE  BASICS  & CROSS-FUNCTIONAL  SKILLS 

Workplace  Basic  Skills: 

Content  Standards: 

■ Has  knowledge  of  arithmetic  to  perform  calculations  for 
density 
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Performance  Standards: 
m Can  apply  calculations  with  100%  accuracy 
ross-Functional  Skills: 

Content  Standards: 

■ Able  to  read  manufacturing  blueprint  specifications 
without  assistance 

■ Knows  computer  programming 
Performance  Standards: 

■ Demonstrates  100%  accuracy  in  interpreting  five  different 
blueprint  specifications 

■ Creates  10  or  more  operable  computer  programs 


MODEL  F DESCRIPTION 


Only  occupationally  specific  standards  are  described.  Each 
standard  consists  of  a description  of  the  knowledge,  skills, 
duties/functions,  and  range. 

Advantages 

Only  occupationally  specific  information  (knowledge  and  skills 
as  well  as  duties/functions)  is  provided  in  each  standard. 
Standards  are  clearly  linked  to  work  duties/functions.  Certifica- 
tion of  occupational-specific  standards  can  be  performed 
separately  from  basic  workplace  skills  or  cross-functional 
skills.  Certification  by  duty/function  is  also  possible. 

Disadvantages 

Without  a common  format  for  expressing  standards,  compari- 
sons across  occupational  clusters  or  with  foundational  skills 
teay  be  difficult.  Standards  will  not  provide  information  about 
P)undational  skills  such  as  basic  and  cross-functional  skills. 
Occupational  knowledge  and  skills  required  for  one  duty/ 
function  may  also  be  required  for  others.  This  may  cause 
duplicate  information  to  be  recorded  in  each  standard.  Perfor- 
mance criteria  are  not  specified. 

MODEL  F:  OCCUPATIONAL-SPECIFIC  STANDARDS 

Occupational  Knowledge: 

■ Has  knowledge  of  basic  manufacturing  terminology 

■ Has  knowledge  of  advanced  programming  techniques  for 
equipment  calibration 

■ Has  knowledge  of  computer  programs  commonly  used  in 
manufacturing 

Occupational  Skills: 

■ Is  able  to  calibrate  equipment  to  optimum  standards 

■ Is  able  to  calculate  equipment  with  100%  accuracy 

■ Is  able  to  write  manufacturing  computer  programs 

■ Is  able  to  develop  diagnostic  computer  programs  for 
equipment  calibrations 

Duties/Functions: 

■ Develops  computerized  diagnostic  programs  to  calibrate 
optimum  equipment  efficiency 

■ Calibrates  equipment  to  optimum  operating  standards 

■ Develops  five-stage  computerized  manufacturing  programs 
to  meet  customer  blueprint  specifications 

■ Knows  basic  computer  operations 
Range: 

■ Standard  manufacturing  specifications  for  metal  products 
Q nd  electromagnetic  wire 


■ XYZ  computerized  manufacturing  system 

■ Manufacturing  or  recycling  settings 


CDRD  PHDTDNICS  MDDEL  DESCRIPTIDN 


Standards  are  a collection  of  “tasks”  and  their  associated 
“skills/competencies  or  knowledge  components.”  Tasks  are 
simple  two-word  statements,  developed  initially  by  a content 
expert.  This  is  done  by  first  listing  the  tools  and  equipment 
used  by  workers  in  the  field  and  allowing  members  of  the 
industry  to  connect  these  tools/equipment  with  verbs  that 
indicate  how  the  instrument  is  used.  The  tasks  are  validated 
and  translated  (again  by  educational  content  experts)  into 
skills/competencies  or  knowledge  components. 

Advantages 

Industry  can  easily  provide  a great  deal  of  input  into  the 
standards.  Industry  and  educators  have  clearly  established 
roles,  making  it  easier  for  them  to  participate  in  development. 
This  understanding  helps  the  project  attract  large  numbers  of 
coalition  members  from  both  sectors.  Certification  is  tied  to 
performance  of  the  industry-specified  tasks  if  necessary, 
creating  an  opportunity  for  applied,  hands-on  evaluation  of 
competency.  Simplicity  and  concrete  terms  should  provide 
users  with  a workable  standard,  capable  of  being  understood  by 
educators,  students,  and  employers,  so  that  adoption  is  not  a 
complex  process.  Curriculum  development  that  is  applied  in 
nature  is  a straightforward  endeavor  using  this  output. 

Disadvantages 

Collection  of  the  task  data  reveals  many  useless  variables  that 
would  not  be  considered  “real”  tasks,  but  are  evaluated  regard- 
less (i.e.  clean  software).  This  process  would  require  adaptation 
for  occupational  categories  that  are  nontechnical  in  nature. 
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Tool/Equipment  List 
Screwdriver  ^ 

Task  List 

Spectrophotometer 

Adjust  mirror  mount 

lenses 

mirror  mounts  ^ 

Replace  screws 

tungsten  filament  lamp 
Twyman-Green  Interferometer 

Task  List 

Skill/Competency  or 
Knowledge 
Component  List 

Adjust  mirror  mount 

Understand  the 

Replace  screws  ^ 

mechanics  of 
R.H.  and  LH.  threads 

These  models  demonstrate  only  a few  popular  ideas  for 
constructing  standards.  Many  new  formats  continue  to  be 
proposed  to  industry  and  education.  The  design  chosen  for  the 
NSSB  must  meet  as  many  of  the  current  industry  needs  as 
possible,  yet  remain  flexible  enough  to  change  as  new  and 
better  ways  of  presenting  standards  develop. 
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CERTIFICATION  PROGRAMS  AND 
# SKILL  STANDARDS 

By  Jim  Johnson 

A critical  part  of  the  22  skill  standards  projects  currently 
being  developed  is  the  identification  of  certification  verifying 
that  an  individual  has  mastered  the  skills  listed  in  the 
standard.  The  term  “certification”  may  have  different 
meanings  depending  on  the  technology  or  profession  involved. 

Often,  “certification”  is  associated  with  management  or 
professional  levels  of  employment.  The  few  certification 
programs  that  do  exist  for  the  technician  are  called  “non- 
professional”  or  “sub-professional”  certifications.  Generally, 
they  have  little  influence  on  employers.  Virtually  all 
certification  programs  require  a candidate  to  have  an 
educational  degree,  some  related  occupational  experience,  and 
a passing  score  on  a competency  test.  Many  certification 
programs  also  have  a “code  of  ethics”  that  the  certified 
individual  accepts.  The  more  rigorous  the  requirements,  the 
more  prestigious  and  respected  the  certification.  These 
requirements  do  give  an  indication  of  an  individual’s 
qualification  and  work  ethics,  but  they  do  not  verify  the 
mastery  of  any  particular  skill.  Certification  programs  of  this 
^^^ype  need  to  be  tied  to  the  National  Skill  Standards  so  that  the 
i^^P^sting  and  assessment  methods  do,  in  fact,  verify  that  the 
^^individual  is  proficient  to  the  level  of  ability  defined  by  the 
skill  standard. 


Certification  programs  need  to  be 
tied  to  the  National  Skill  Standards 
so  that  the  testing  and  assessment 
methods  verify  that  the  individual  is 
proficient  to  the  level  of  ability 
defined  by  the  skill  standard. 


Most  schools  find  it  essential  to  be  “accredited.”  Recognized 
accrediting  agencies  such  as  the  Southern  Association  of 
Schools  and  Colleges  (SASC)  and  the  Accreditation  Board  for 
Engineering  and  Technology  (ABET)  have  been  setting 
standards  for  school  operations  and  programs  for  many  years. 
Recently,  occupational  groups  and  professional  societies  have 
been  getting  involved  by  setting  guidelines  that  they  expect 
training  programs  to  follow.  Automotive  Service  Excellence 
(ASE)  and  the  National  Automotive  Jechnical  Education 
Foundation  (NATEF)  have  established  a successful 
ertification  process  for  the  automobile  service  industry. 

These  guidelines  outline  the  industry’s  expectations  of 
training  programs  and  address  such  issues  as  number  of  hours 


of  training  required,  topics  covered,  tools  and  equipment  used 
in  the  training,  and  instructor  qualifications.  The  guidelines 
also  define  expected  student  performance.  The  certification 
program  sets  guidelines  for  the  assessment  of  both  the  training 
facility  and  the  students.  The  success  of  the  program  is 
primarily  due  to  the  fact  that  the  employers  are  stakeholders  in 
the  educational  process  and  recognize  the  practical  value  of  the 
certification  process. 

To  complicate  things  more,  many  states  require  licenses  for 
certain  technologies,  such  as  health  occupations.  Other  federal 
and  state  agencies  also  require  certificates  of  training.  In  the 
field  of  Hazardous  Materials  Management,  for  example,  the 
Occupational  Safety  and  Health  Administration  (OSH A) 
requires  special  training  for  employees  before  they  are 
“certified”  to  work  with  hazardous  materials.  Construction 
workers  may  need  certifications  from  the  state  to  work  with 
lead  and  asbestos  abatement. 

Certification  and  the  accompanying  assessment  of  skills  are  a 
major  part  of  the  22  National  Skill  Standards  Projects  and  will 
be  one  of  the  top  priorities  of  the  newly  established  National 
Skill  Standards  Board.  Certification  provides  another  method 
for  industry  and  professional  leaders  to  be  actively  involved  in 
the  educational  process. 
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REPORT  FROM  THE  OIRECTOR 

PROJECT:  HMMT 

Approximately  50  Hazardous  Materials 
Management  technicians  (HMMT)  contrib- 
uted to  an  activity  journal  earlier  this  year  by 
listing  the  job  duties  and  responsibilities  they 
encounter  on  a daily  basis.  These  duties,  along  with  informa- 
tion from  various  job  descriptions,  were  grouped  and 
organized  into  a Task  Outline.  This  was  presented  to  repre- 
sentatives of  industry  and  education  at  three  regional  focus 
group  meetings.  The  outline  was  also  presented  to  the  Na- 
tional HazMat  Advisory  Committee  at  a June  meeting  in  Fort 
Worth,  Texas.  The  comments  and  suggestions  from  attendees 
of  these  meetings  are  now  being  incorporated  into  the  outline. 

Staff  at  the  National  Environmental  Health  Association 
(NEHA)  are  using  the  outline  to  design  an  industrial  survey. 
The  survey  will  be  sent  to  a large  number  of  HMMTs  and 
their  employers.  The  results  will  validate  the  tasks  and 
prioritize  each  task  based  on  its  importance  and  how  often  it  is 
performed  on  the  job. 

A certification  subcommittee  has  been  formed  and  had  its  first 
meeting  in  July  at  the  Roney  Teaching  Center  in  Waco, 

Texas,  with  the  group  investigating  various  certification 
programs  and  discussing  possible  methods  of  incorporating 
ne  skill  standards  into  technician  certification  programs. 


Jim  Johnson 


REPORT  FROM  THE  OIRECTOR 

PROJECT:  PHOTONICS 

Over  1(X)  coalition  members  from  the 
photonics  industry  completed  task  collection 
documents  and  discussed  the  development 
process  for  the  project  this  past  May  in 
Anaheim,  California.  A second  meeting,  PhotonicsBEST,  held 
this  month  in  San  Diego,  was  industry's  final  contribution  to 
the  initial  phase  of  die  project,  giving  coalition  members  from 
several  professional  organizations  within  the  industry  an 
opportunity  to  evaluate  a compilation  of  all  tasks  provided  to 
date. 

Once  the  tasks  for  technicians  have  been  analyzed,  a meeting 
will  be  held  in  late  August  specifically  for  educators,  who  will 
begin  the  translation  of  tasks  into  skills.  For  example,  industry 
will  tell  us  the  tasks  workers  should  be  able  to  perform  in  the 
workplace,  such  as  “Align  a Nd:YAG  laser.”  The  educators 
will  then  translate  this  task  statement  into  skills  that  should  be 
imparted  in  the  educational  institution.  These  might  include 
the  principle  of  reflection  and  the  mechanics  of  mirror 
mounts,  Q-switch  operation,  and  so  on.  Educators  will  also  be 
asked  to  develop  a consensus  opinion  on  the  qualifications 
needed  by  educators  to  teach  in  this  area.  If  you  are  interested 
in  participating  in  the  project  or  would  like  more  information, 
you  may  contact  me  at  CORD,  800-972-2766,  or  by  E-mail 
(darrellhull@delphi.com). 


Darrell  Hull 
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